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CHAPTER  I 


INTRODUCTION 

This  stuay  is  an  appraisal  of  the  mortality  data 
presently  available  from  the  nations  of  South  America. 
Absolute  accuracy  in  mortality  statistics  is  not  now  at- 
tained by  any  nation  in  the  world,  and  it  probably  is  not 
even  a realistic  goal.  However,  when  there  is  awareness 
of  the  specific  limitations  of  the  materials  from  South 
America  and  procedures  developed  to  overcome  these  defi- 
ciencies, then  analyses  of  the  data  can  lead  to  advances 
in  our  knowledge  of  mortality  in  this  part  of  the  world. 


Objectives  of  This  Study 

During  another  study  exploring  the  relationship 
between  certain  causes  of  death  and  the  associated  social 
structure  and  processes,  it  became  desirable  to  use  the 
mori_alii_y  statistics  of  the  nations  of  Latin  America  for 
comparative  purposes.  Serious  doubts  about  the  advisability 
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of  these  comparisons  arose  when  recourse  to  the  United  Na- 
Der^oqraphic  Yearbook  for  1957  showed  that  of  the 
nineteen  republics,  which  evolved  from  the  Spanish  and 
Portuguese  colonies,  only  six  considered  their  statistics 
reasonably  complete,  with  thirteen  countries  evaluating 
their  data  as  unsatisfactory,  incomplete,  or  of  unknown 
quality. 1 There  were  doubts  and  questions  about  the  ade- 
quacy of  the  mortality  statistics  even  for  the  six  countries 
that  considered  their  data  to  be  complete. 

After  a preliminary  search  of  the  literature  failed 
to  disclose  any  substantial  assessments  of  the  quality  of 
the  mortality  data  for  these  countries,  letters  of  inquiry 
were  directed  to  the  various  national  offices  and  to  the 
international  agencies  concerned  with  mortality  statistics. 
The  refrain  of  the  replies  that  were  received  indicated  that 
very  little  had  been  done  in  appraising  the  data,  but  that 


^United  Nations,  Demographic  Yearbook.  1957  (New 
York:  United  Nations  Statistical  Office,  1957)  . Only 

Argentina,  Chile,  Guatemala,  Mexico,  Uruguay, and  Venesuela 
considered  their  mortality  statistics  as  reasonably  com- 
plete. Bolivia,  Colombia,  Ecuador,  Honduras,  Nicaragua, 
anama,  Paraguay,  and  Peru  evaluated  their  mortality  statis 
tics  as  incomplete  or  unsatisfactory.  Brazil,  presenting 
data  for  only  the  Federal  District  and  the  state  capitals 
made  no  attempt  to  assess  the  quality  of  the  statistics. 
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they  would  consider  such  a study  to  be  valuable  and  would 
be  interested  in  the  results. 

A complete  appraisal  of  mortality  data  would  involve 
such  facets  as  an  evaluation  of  the  completeness  of  death 
registration;  the  accuracy  of  information  on  age,  sex, 
race,  residence,  etc.;  the  diagnostic  and  certification 
practices  employed  in  determining  the  cause  of  death;  the 
completeness  and  accuracy  of  the  coding  and  tabulation  of 
the  information  available  about  the  death  and  the  decedent; 
the  accuracy  and  rapidity  of  the  transfer  of  the  original 
registrations  into  useful  statistical  tabulations;  and  the 
availability  of  the  statistics  and  their  qualifications. 

Even  to  the  extent  that  such  an  appraisal  would  be  within 
the  capability  and  resources  of  an  individual  investigator, 
such  an  undertaking  would  involve  many  years  of  labor  before 
substantial,  tangible  results  could  be  reported. 

Obviously  one  demographer  with  rather  limited  re- 
sources could  not  expect  to  produce  a definitive  evaluation 
^he  available  mortality  statistics  when  the  respective 
national  governments  and  the  interested  international  agen- 
cies consider  such  an  undertaking  to  be  beyond  their  own 
relatively  great  resources.  However,  for  those  who  must  de- 
pend on  their  own  resources^  to  abandon  any  attempt  to 
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evaluate  the  data  would  result  in  succumbing  to  the  vicious 
circle  that  often  develops  in  the  production  and  analysis 
Oi.  demographic  statistics:  the  official  agencies  do  not 

attempt  an  undertaking  because  there  is  not  sufficient 
interest  and  demand;  and  the  individual  investigator  hesi- 
tates to  develop  an  interest  in  an  area  which  will  produce 
minimal  investigative  returns  due  to  the  lack  of  sufficient 
official,  authoritative  data. 

Since  the  broad,  overriding  objective  of  this  in- 
vestigation is  to  discover  how  to  make  immediate  maximal  use 
of  the  presently  available  mortality  statistics,  it  was 
decided  to  confine  the  first  phase  of  the  investigation  — 
the  study  reported  here  — to  a brief  exploration  of  mortality 
registration  and  reporting  system  practices,  to  a preliminary 
exploration  of  reported  causes  of  death,  and  to  an  evaluation 
of  the  accuracy  of  the  reported  and  estimated  levels  of  mor- 
tality in  the  ten  nations  of  Hispanic  origin  in  South  America. 
It  was  felt  that  this  information  would  provide  a sound  base 
for  che  later  expansion  of  the  appraisal  to  other  facets  of 
mortality  data  and  to  the  other  nine  nations  of  Latin  America. 
In  addition,  this  study  should  provide  information  of  immedi- 
ate value  to  others  engaged  in  the  interpretation  of  the 
available  statistics. 
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The  Scope  of  the  Investigation 

Although  it  is  recognized  that  the  mortality  data 
from  the  countries  of  South  America  share  many  similarities 
with  those  of  the  other  nations  of  Latin  America,  this 
investigation  is  limited  to  the  ten  Hispanic  republics  of 
South  America.  This  geographic  limitation  was  the  result 
of  one  part  of  the  methodology  employed  in  this  study. 
Personal  observations  of  the  procedures  of  the  statistical 
agencies  in  each  country,  and  conversations  with  the  persons 
engaged  in  these  procedures,  were  necessary  in  order  to 
evaluate  properly  the  data  that  were  produced.  The  avail- 
able resources  restricted  the  geographic  area  that  could 
be  included  in  this  study. 

The  decision  to  consider  primarily  the  data  for  the 
years  1954  through  1964  was  the  result  of  three  considera- 
tions. First,  this  is  the  most  recent  period  for  which 
mortality  statistics  are  available.  Second,  the  data  avail- 
able for  these  years  are  reasonably  consistent,  since  there 
were  no  changes  in  international  statistical  recommendations 
and  a minimum  of  changes  in  international  classification 
procedures  during  this  interval.  And  third,  this  is  a 
period  of  increased  emphasis  on  the  importance  of  mortality 
statistics  in  these  countries. 
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The  consideration  given  to  mortality  registration 
systems,  rather  than  confining  the  study  to  the  data  that 
are  produced,  represents  an  expansion  of  the  appraisal  that 
may  be  considered  unusual.  However,  this  was  considered 
to  be  an  essential  part  of  this  study.  The  inaccuracies 
that  exist  in  mortality  statistics  are  the  result  of  defi- 
ciencxes  in  the  registration  systems.  Until  the  problems 
of  a mortality  registration  system  are  understood,  there  is 
great  dxfficulty  in  assessing  the  usefulness  of  the  data 
that  are  available . 

The  Significance  of  This  Investiaatinn 

Appraisals  of  the  available  mortality  data  are 
essential  in  order  to  interpret  with  confidence  the  results 
of  analyses  of  the  statistics.  Thus,  this  study  is  a first 
step  in  obtaining  reliable  information  about  mortality  in 
this  part  of  the  world. 

The  significance  of  this  first  step  can  be  appreci- 
ated when  it  is  realized  that,  despite  the  importance  of 
knowledge  about  the  mortality  experience  of  the  nations  of 
South  America,  the  situation  at  present  is  little  different 
than  more  than  ten  years  ago  when  Stolnitz  noted  that  the 
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material  . for  Latin  America  is  more  nearly  character- 

ized as  scattered  than  substantial.  The  best  documented 
sections  are  the  small  populations  of  the  Caribbean  and  the 
available  information  is  probably  a good  deal  short  of  reli- 
able even  here."^  The  basic  change  during  this  period  has 
been  mostly  in  the  availability  of  the  statistics  which  are 

now  presented  in  the  publications  of  several  international 
2 

agencies . 

Although  these  published  statistics  are  often  quoted 
in  the  literature,  the  lack  of  comprehensive  analyses  of 
the  data  on  mortality  for  this  area  of  the  world  is  not  sur- 
prising when  the  nature  of  the  available  material  is  consid- 
ered. Even  heroic  efforts  by  the  most  capable  students  of 
population  would  probably  have  produced  only  extremely 
modest  results.^  There  is  little  doubt  that  such  strenuous 


George  F.  Stolnitz,  "A  Century  of  International 
Mortality  Trends:  I,"  Population  Studies.  Vol.  IX  (1955/56), 
pp.  24-55. 

2 

See  various  issues  of  the  United  Nations,  Demo- 
■^.taphic  Yearbook;  World  Health  Organization,  World  Health 
S_tatistics  Annual  (formerly  Annual  Epidemiological  and 
Vital — Statistics) ; and  Inter  American  Statistical  Institute, 
America  en  Cifras.  * 

3 

example,  even  Smith,  who  probably  produced  more 
extensive  and  intensive  analyses  of  the  various  demographic 
statistics  from  South  America  than  any  other  individual,  has 
been  forced  to  pay  minimal  attention  to  the  limited  mortality 
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efforts  would  do  little  to  answer  the  fundamental  questions 
involved  in  the  study  of  mortality:  a determination  of 

accurate  rates  of  mortality;  an  examination  of  their  vari- 
ation from  group  to  group,  place  to  place,  and  time  to  time; 
and,  most  important,  an  analysis  of  the  factors  responsible 
for  this  variation. 

While  the  situation  with  respect  to  the  development 
and  analyses  of  these  statistics  from  the  nations  of  South 
America  has  remained  relatively  static,  the  necessity  of 
obtaining  and  utilizing  the  knowledge  gained  from  this  in- 
formation has  increased  greatly.  No  longer  are  the  data 
needed  solely  for  comparatively  small,  isolated  projects 
and  programs,  but  now  these  materials  constitute  a vital 
part  of  the  planning  for  development , both  economic  and  so- 
cial, which  will  permanently  influence  the  future  of  these 
nations  and  this  part  of  the  world. 

The  Importance  to  Public  Health 

The  increasing  recognition  of  the  critical  impor- 
tance of  reliable  mortality  statistics  may  be  found  in  the 
constant  refrain  that  runs  through  the  report  of  the  Task 
Force  on  Health  at  the  Ministerial  Level. 

data  which  are  available.  See  T.  Lynn  Smith,  Latin  Ameri- 
can Population  Studies.  University  of  Florida  Monographs, 
Social  Sciences,  No.  8 (Gainesville,  Fla.:  University  of 
Florida  Press,  I960) . 
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The  starting  point  for  the  establishment  of 
priorities  is  an  accurate  knowledge  of  the 
[health]  problems.  That  calls  for  epidemiolog- 
ical investigation  and  reliable  statistical 
data,  a field  to  which  urgent  attention  must  be 
given  in  Latin  America.  Vital  and  health  sta- 
tistics are  still  incomplete.  Yet  such  data 
are  essential  for  formulating  sound  programs, 
establishing  targets,  and  evaluating  results.^ 

This  statement  represents  the  strongest  recognition  at  the 

highest  governmental  levels  that  may  be  found  to  date.  It 

is  a decided  departure  from  the  mild,  although  important, 

recommendations  which  are  found  emanating  from  previous 

meetings  concerned  with  mortality  statistics.^ 


The  Importance  to  Demography  and  Sociology 

The  health  fields  are  not  the  only  users  of  mortal- 
ity data.  These  statistics  are  absolutely  essential  to  the 
demographer,  since  they  are  the  materials  on  which  he  bases 
his  study  of  one  of  the  three  primary  factors  — births, 
deaths,  and  migration  — which  account  for  the  changes  in 


Pan  American  Health  Organization,  Task  Force  on 
Health  at  the  Ministerial  Level.  Washington,  D.C.  15-20 
April  1963.  Official  Document  No.  51  (Washington,  D.C.: 
Pan  American  Health  Organization,  1964) , p.  7 and  oassim. 

2 

For  example,  see  Pan  American  Union,  Tercera 
Conferencia  Inter americana  de  Estadistica.  Petrooolis. 
frazil,  9 al  23  de  junio  de  1955.  7-iCta  Final  (Washington, 
D.C.;  Pan  American  Union,  1956),  pp.  89-97. 
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any  given  population.  Although  concern  about  the  rate  of 
population  growth  in  developing  countries  has  tended  to 
focus  attention  upon  fertility,  the  present  high  rate  of 
population  growth  apparently  is  the  result  of  changes  in 
mortality  experience  rather  than  changes  in  the  fertility 
of  populations.^ 

Without  entering  into  the  debate  about  whether  or 
not  demography  is  a sub— field  of  sociology,  it  may  be 
stated  that  the  sociologist  also  is  interested  in  demo- 
graphic variables  and  processes  in  the  analysis  of  the  so— 
^^^1  characteristics  of  populations.  Because  they  provide 
relatively  easy  availability  of  data  when  compared  to  other 
statistics  as  is  true  of  all  types  of  official  demo- 
graphic data  they  are  utilized  in  the  analyses  of  social 
structures  and  processes . Rates  of  family  formation  and 
dissolution  are  influenced  by  sex  differentials  in  mortality. 
Socio-economic  differentials  in  mortality,  as  well  as  in 
fertility,  may  play  an  important  part  in  social  mobility^ 
which  is  the  upward  or  downward  movement  in  the  social 
hierarchy.  Optimism  or  pessimism  which  give  rise  to 

. Lynn  Smith,  "The  Reproduction  Rate  in  Latin 
America,"  Population  Studies.  Vol.  12  (1958/59),  pp.  4-17. 

See  also  T.  Lynn  Smith,  "Current  Population  Trends  in  Latin 
America,"  American  Journal  of  Sociology.  Vol.  62  (1956/57) 
pp.  399-406. 
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particular  types  of  social  action  may  have  part  of  their 
determinants  in  the  patterns  of  mortality  found  within  a 
society. 

The  illustrative  examples  just  mentioned  may  he  con- 
sidered as  the  social  consequences  of  mortality  patterns, 
and,  unfortunately,  are  just  now  starting  to  become  the 
subject  of  concentrated  scientific  investigation,  although 
they  have  long  been  the  subject  of  speculation.  The  oppo- 
site approach,  the  investigation  of  the  influence  of  social 
factors  upon  mortality  patterns,  has  been  receiving  consid- 
erable attention  for  many  years  from  those  areas  of  sociol- 
ogy which  are  tangential  to  public  health.^  In  at  least 
one  case,  infant  mortality,  the  relationghip  between  these 
deaths  and  socio-economic  conditions  has  been  so  close  and 
constant  that  the  infant  mortality  rate  has  been  used  as  a 
measure  of  the  social  welfare  and  health  status  of  a popula- 
tion rather  than  as  a dependent  variable  in  sociological 
analysis . ^ 


brief  survey  of  the  more  recent  literature  may  be 
found  in  the  chapter  by  Saxon  Graham,  "Sociological  Aspects 
of  Health  and  Illness,"  in  Robert  E.  L.  Paris  (ed.).  Hand- 
book of  Modern  Sociology  (Chicago;  Rand  McNally  & Company, 
1964),  pp.  310-347. 

2 

George  C.  VThipple,  Vital  Statistics  (New  York;  John 
Wiley  & Sons,  Inc.,  1923),  p.  393.  See  also  S.  Chandrasekhar, 
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The  preceding  discussion  cannot  attempt  to  delineate 
the  possible  uses  of  mortality  statistics  in  demo- 
graphic and  sociological  analyses.  It  will  have  to  suffice 
to  state  that  the  potential  manifold  uses  will  be  dependent 
upon  the  availability  of  mortality  data  and  knowledge  of  their 
accuracy. 


The  Methodology  of  This  Study 

At  the  outset  of  this  study  it  was  realized  that 
the  choice  of  the  methods  of  investigation  to  be  employed 
in  this  evaluation  would  be  a factor  of  prime  importance. 
Many  techniques  have  been  enumerated  by  the  Statistical 
Office  of  the  United  Nations  for  the  appraisal  of  vital 
statistics  systems  and  the  data  produced  by  them.^  These 


Infant  Mortality  in  India.  1901—55  (London:  George  Allen 

and  Unwin,  Ltd.,  1959),  passim;  and  W.  P.  D.  Logan,  "The 
Measurement  of  Infant  Mortality,"  Population  Bulletin  of 
the  United  Nations.  No.  3 (1953),  pp.  30-55. 

^United  Nations,  Handbook  of  Vital  Statistics 
Methods.  Series, F,  No.  7, (New  York:  United  Nations  Statis- 

tical Office,  1955)  pp. 200-212.  See  also  United  Nations, 
Demographic  Yearbook.  1961  (New  York:  United  Nations  Statis- 
tical Office,  1961),  pp.  1-10;  and  United  Nations,  Depart- 
ment of  Economic  and  Social  Affairs,  Methods  of  Appraisal 
of  Quality  of  Basic  Data  for  Population  Estimates.  Popula- 
tion Studies  No.  23  (New  York;  United  Nations,  1955)  oo 
18-30,  53.  ' ■ 
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range  from  direct  methods,  such  as  corroboration  by  the 
surveys  and  matching  with  cemetery  lists  and  notification 
registers,  to  indirect  methods,  such  as  balancing  equations 
and  comparisons  of  the  consistency  of  age-sex  patterns  in 
mortality. 

However,  if  this  study  was  to  avoid  the  pitfalls 
faced  by  the  few  other  explorations  which  have  also  sought 
to  evaluate  the  statistics,  a new  approach  was  needed.  The 
direct  methods  required  too  great  an  expenditure  of  funds 
and  time  to  be  feasible  for  an  individual  investigator;  the 
usual  indirect  methods  of  comparison  with  balancing  equa- 
tions and  values  derived  from  theoretical  life  tables,  while 
possessing  the  advantage  of  mathematical  rigor,  still  remain 
to  be  confirmed  by  basic  observations. 

The  Comparative  TechniquRc; 

The  approach  which  was  felt  to  be  most  capable  of 
meeting  the  needs  of  this  evaluation  is  that  of  building 
upon  the  present  state  of  our  knowledge  about  mortality  reg- 
istration systems  and  mortality  statistics.  There  is  gen- 
eral agreement  about  the  conditions  necessary  for  a good 
mortality  registration  system.  The  question  then  becomes: 
How  closely  do  the  conditions  of  the  registration  systems 
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of  the  ten  South  American  nations  approximate  those  which 
are  known  to  be  of  good  quality?  Similarly,  the  factors 
associated  with  various  levels  of  mortality  are  generally 
agreed  upon.  The  question  posed  is:  To  what  extent  are 

these  factors  present  in  these  countries? 

The  literature  was  searched  to  discover  the  back- 
ground factors  which  helped  and  hindered  in  the  establish- 
ment of  vital  registration  systems  known  to  be  of  good 
quality.  These  were  compared  to  the  descriptions  of  the 
South  American  registration  systems.  Although  it  was  pos- 
sible to  discover  the  factors  that  contributed  to  good 
mortality  registration,  it  was  not  possible  to  find  in  the 
scanty  literature  whether  these  factors  existed  in  the 
countries  of  South  America. 

Similarly,  comparisons  were  made  between  levels  of 
mortality  and  causes  of  death  in  the  nations  of  South 
America  and  those  in  other  parts  of  the  world  known  to  have 
^o^tality  statistics  of  good  quality.  Again  questions 
arose  which  could  only  be  answered  by  personal  observation. 

The  Field  Work 

Approximately  six  months  of  field  work  were  devoted 
to  a series  of  observations  seeking  to  explore  the  possible 
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answers  to  the  o'uestions  that  had  been  raised.  During  this 
time  the  author  personally  visited  each  of  the  countries 
except  Venezuela.^  Through  the  cooperation  of  each  of  the 
zone  offices  of  the  Pan  American  Sanitary  Bureau,  it  was 
possible  to  gain  rapid  and  complete  access  to  the  official 
and  semiofficial  organizations  comprising  the  mortality 
registration  systems  of  the  respective  countries.  The  num- 
erous individuals  who  were  consulted,  having  great  interest 
in  the  aims  of  the  study,  were  most  free  in  offering  their 
personal  evaluations  of  the  strengths  and  weaknesses  of 
their  registration  systems.  Their  observations  and  evalu- 
ations were  constantly  checked  against  each  other  and  those 
of  the  author . 

In  part,  the  success  with  which  the  field  work  met 
was  due  to  the  cnoice  of  Santiago,  Chile,  as  the  starting 
point  of  this  phase  of  the  study.  This  city,  which  was  the 
location  for  the  Centro  Inter americano  de  Bioestadistica 
and  is  the  present  location  of  the  Centro  Latinoamer icano 
— Dsi^ognaf la , as  well  as  other  international  activities 


^It  was  originally  intended  that  Venezuela  be  vis- 
ited also,  but  at  the  last  moment  this  country  had  to  be 
omitted  from  the  itinerary.  Extensive  correspondence  and 
the  background  gained  from  visiting  the  other  nations  have 
partially  alleviated  this  deficiency. 
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with  an  interest  in  the  study  of  Latin  American  populations, 
has  become  the  unofficial  focal  point  for  information  about 
demographic  activities  in  South  Aiaerica.  Informal  discus- 
sions with  the  staffs  of  these  institutions  and  the  visitors 
from  the  nations  of  South  America  provided  valuable  clues 
for  further  observation  and  many  personal  introductions  to 
persons  who  should  be  contacted  during  the  field  work. 

Although  this  field  work  took  place  during  the  lat- 
ter part  of  1961  and  the  early  part  of  1962,  much  of  the 
statistical  work  underway  at  that  time  has  only  recently  be- 
come available.  Also,  personal  communication  with  many  of 
the  individuals  involved  in  the  collection  and  analysis  of 

these  nations  has  provided  reassurance 
that  very  few  basic  changes  have  taken  place  since  then. 
Thus,  despite  the  delay  in  making  these  observations  avail- 
able, uhey  are  as  applicable  today  as  when  they  were  orig- 
inally made. 

Sources  of  the  Dat;^ 

Except  for  the  personal  observations  made  during 
the  period  of  field  work,  which  are  gualitative  in  nature, 
the  sources  of  data  used  in  this  study  are  rather  widely 
available.  These  include  the  statistical  publications  of 
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ths  vairious  intsirnational  organizations  and  ths  statistical 
yearbooks  of  the  several  countries.  Citations  to  thcco  or-f? 
given  in  the  appropriate  places,  as  are  the  citations  to 
other  sources  of  information. 

The  essential  gualifications  of  the  statistics  which 
provide  the  basis  of  the  computations  are  noted.  However, 
the  reader  is  urged  to  refer  to  the  original  sources  for  the 
full  qualifications. 

The  category  numbers  of  causes  of  death  are  from  the 
"Abbreviated  List  of  50  Causes  for  Tabulation  of  Mortality."^ 
The  reader  should  refer  to  this  in  order  to  appreciate  the 
specific  diseases  that  are  included  in  each  category. 

Measures  and  Indexes 

Conventional  measures  and  indexes  are  used  through- 
out thii  investigation.  Differences  between  percentages  are 
the  basic  statistical  tool  utilized. 


^World  Health  Organization,  Manual  of  the  Interna- 
tional Statistical  Classification  of  Diseases,  Injuries,  and 
Causes  of  Death,  1955  Revision.  Vol.  1 (Geneva:  World 

Health  Organization,  1957),  pp.  381-382. 
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The  Order  of  Presentation 

The  "Brief  Review  of  the  Literature"  has  as  its 
purpose  acquainting  the  reader  with  the  most  pertinent 
analyses  of  mortality  in  the  nations  of  South  America  and 
the  more  important  sources  of  mortality  statistics.  A few 
studies  not  specifically  directed  toward  South  America  are 
noted  when  the  points  that  they  make  are  directly  applicable 
to  these  countries.  The  review  is  selective  rather  than 
inclusive . 

The  chapter  "Death  Registration  in  South  America" 
is  an  evaluation  of  the  strengths  and  weaknesses  of  the 
mortality  registration  systems  in  these  countries.  The  de- 
velopment of  death  registration  systems  in  other  parts  of 
the  world  is  also  noted  in  order  to  provide  the  proper  per- 
spective for  evaluation. 

The  Accuracy  of  Cause-of-Death  Statistics"  examines 
the  quality  of  the  certification  and  coding  procedures^ 
while  the  next  chapter,  "Important  Causes  of  Death,"  pre- 
sents suggested  broad  categories  found  useful  in  analyzing 
mortality  statistics  from  these  countries. 

The  analysis  of  "Rural-Urban  Differentials  in  Cause 
of  Death"  is  included,  since  residence  may  be  a factor 
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influencing  the  levels  of  mortality  found  in  these  nations. 

Finally,  i_he  chapter,  "Levels  of  Mortality,"  is  a 
compa.rison  of  the  findings  of  the  previous  chapters  with 
the  conditions  and  levels  known  to  exist  in  other  countries 
of  the  world.  Estimates  of  the  expected  levels  of  mortality 
based  on  these  comparisons  are  presented. 


CHAPTER  II 


REVIEW  OF  THE  LITERATURE 


If  serious  study  of  fertility  in  Latin  America  is 
considered  in  its  beginning  stages,  then  similar  studies 
of  mortality  in  South  America  must  be  characterized  as 
being  mostly  in  the  process  of  conception.^  Even  though 
the  literature  pertaining  to  these  countries  is  replete 
with  references  to  mortality  statistics,  little  attention 
has  been  given  to  the  quality  of  the  data  and  to  the 
thoughtful  analysis  of  the  statistics. 

This  brief  review  of  the  literature  can  do  no  more 
than  acknowledge  studies  that  are  considered  to  be  repre- 
sentative of  their  times,  to  give  note  to  those  which  are 
considered  to  be  of  particular  significance,  and  to  show 
the  problems  involved  in  the  .serLous  analysis  of  the  mortal- 
ity data  from  the  nations  of  South  America.  Most  of  the 

^T . Lynn  Smith,  Latin  American  Population  Studies. 
University  of  Florida  Monographs,  Social  Sciences,  No.  8 
(Gainesville,  Fla.;.  University  of  Florida  Press,  1960),  p. 
35. 
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sources  that  are  cited  contain  references  that  can  be  useful 
to  those  persons  wishing  to  probe  more  deeply  into  this 
subject . 


The  Early  Period 


The  early  period,  which  is  considered  _o  be  prior 
cO  the  early  1940 ‘s,  is  characterized  by  the  sparseness  of 
the  mortality  statistics  that  were  available  for  analysis. 
The  works  of  travelers  and  other  observers  of  the  social 
scene  in  some  of  the  nations  of  South  America  might  contain 
comments  on  the  current  situation  with  respect  to  disease 
and  death.  However,  data  that  could  be  used  for  serious 
analyses  were  generally  lacking. 

A notable  exception  to  this  lack  of  statistical 
materials  and  their  analyses  is  the  compilation  of  mortality 
data  for  the  Western  Hemisphere  by  Hoffman.^  Since  the  sta- 
tistics presented  were  gathered  from  official  publications 
and  other  official  sources  for  life  insurance  purposes, 
Hoffman  did  not  provide  any  actual  analysis  of  the  data. 


^Frederick  L.  Hoffman,  Mortality  of  the  Western 
Hemisphere . Panama— Pacific  Exposition  Memorial  Publications 
of  the  Prudential  Insurance  Company  of  America,  No.  3 
(Newark,  N.J.:  Prudential  Press,  1915) . 
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However , the  tables  wer'e  constructed  so  that  interpretation 
could  be  made  readily  of  trends  between  1890  and  1914  in 
the  levels  of  mortality  and  important  causes  of  death.  The 
possible  deficiencies  of  the  data  were  noted  and  the  need 
for  caution  stressed,  since  these  materials  were  of  varying 
quality . Included  in  the  information  to  be  gathered  from 
this  work  is  the  fact  that  a crude  death  rate  in  excess  of 
40  per  1,000  population  was  sometimes  seen  in  the  period 
1890-1910.  Also  of  interest  is  that  the  mortality  rates  of 
the  large  cities  tended  to  be  greater  than  those  for  the 
rest  of  the  country. 

The  publication  of  the  Statistical  Activities  of 
the  American  Nations;  1940  was  of  great  importance  to  the 
study  of  mortality  in  South  America.^  This  was  a compre- 
hensive survey  of  the  data  gathering  and  tabulating  proce- 
dures in  each  of  these  countries.  The  descriptions  provided 
valuable  clues  to  the  quality  of  the  statistics  that  were 

^Inter  American  Statistical  Institute,  Statistical 
Activities  of  the  American  Nations: 1940  (Washington,  D.C.; 
l^ter  American  Statistical  Institute,  1941) . The  second 
edition  of  this  work  is  being  published  in  the  form  of 
separate  pamphlets  each  devoted  to  a single  country.-  Publi- 
cation of  the  series  started  in  1956. 
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available.  Even  though  this  does  not  contain  any  analyses 
of  the  statistics,  the  background  information  that  is  pre- 
sented aids  in  the  interpretation  of  official  data  found  in 
other  volumes. 

A related  effort  to  increase  knowledge  about  the 
availability  of  demographic  statistics  from  the  nat_ons  of 
South  America  resulted  in  a relatively  complete  listing  of 
all  of  the  publications  containing  demographic  data  issued 
by  these  countries.^  Many  ephemeral  and  short-lived  publica- 
tions, which  were  generally  unknown  outside  of  the  respec- 
tive countr ies , ■ were  included.  Information  about  unpublished 
data  was  also  included. 

Linder's  work  on  the  Caribbean  area  was  an  effort 

to  assemble  and  make  available  the  pertinent  statistics  for 
2 

this  area.  A similar  attempt  for  the  countries  of  South 

3 

America  was  made  by  Dunn,  Eldridge,  and  Powell.  The  series 


U.S.  Bureau  of  the  Census,  General  Censuses  and 
Vital  Statistics  in  the  Americas.  Prepared  under  the  super- 
vision of  Irene  B.  Taeuber  (Washington,  D.C.:  Government 
Printing  Office,  1943) . 

2 

Forrest  E.  Linder,  "Population  and  Population 
Statistics  of  the  Caribbean  Area,"  Vital  Statistics  — 
Special  Reports.  Vol . 12  (1941),  pp.  559-571. 

^Halbert  L.  Dunn,  Hops  Tisdale  Eldridge,  and  Nora 
P.  Powell,  "Demographic  Status  of  South  Ar:;erica,"  Vital 
Statistics  — Special  Reports . Vol.  23  (1944),  pp.  63-78. 
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of  reports  prepared  by  the  United  States  Bureau  of  the 
Census  in  cooperation  with  the  Office  of  Coordinator  of 
Inter -American  Affairs  represented  similar,  although  more 
comprehensive,  compilations  of  the  vital  statistics  of 
these  countries.^  All  of  these  publications  have  as  their 
purpose  the  presentation  of  statistics  that  were  normally 
unavailable,  and  all  are  characterized  by  having  little  or 
no  analysis  of  the  materials  that  were  presented.  Repeated 
cautions  about  the  possible  poor  quality  of  the  data  run 
throughout  all  of  these. 


The  Middle  Period 


The  years  between  the  mid-1940's  and  approximately 
1960  may  be  typified  as  the  middle  period  in  the  analysis 
and  appraisal  of  mortality  statistics.  In  contrast  to  the 
early  period,  data  were  relatively  plentiful.  The  presence 
of  these  materials,  joined  with  the  interest  that  had  been 
aroused  by  the  early  compilations  of  statistics,  resulted  in 
the  start  of  actual  analyses  of  mortality  levels,  differen- 
tials, and  trends. 

^See  Argentina:  Summary  of  Bio statistics  (Washing- 
ton, D.C.,  processed,  1945);  and  comparable  volumes  for  the 
other  countries  issued  at  about  the  same  time. 
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The  publication  of  the  Summary  of  International 
Vital  Statistics;  1937-1944  may  be  considered  as  the  linh 
between  the  early  and  the  middle  periods.^  Even  though  the 
major  purpose  was  to  provide  a readily  available  compila- 
tion of  international  vital  statistics,  an  analysis  that 
was  substantial  in  breadth,  if  not  in  depth,  was  included. 
The  international  scope  of  this  project  prevented  any  de- 
tailed attention  to  the  data  from  the  nations  of  South 
America.  The  extensive  notations  of  the  qualifications  of 
the  statistics  promoted  a higher  level  of  confidence  in 
analyzing  these  materials.^ 

The  year  1948  is  very  significant  in  the  general 
availability  of  mortality  statistics.  The  United  Nations 
began  publishing  its  Demographic  Yearbook  and  the  World 
Health  Organization  started  its  Annual  Epidemiological  and 
Vital  Statistics.  The  statistics  are  compiled  from  the 
various  national  sources  and  suffer  from  a lack  of  complete 

^U.S.  National  Office  of  Vital  Statistics,  Summary 
of  International  Vital  Statistics;  1937-1944  (Washington, 
D.C.:  Government  Printing  Office,  1947). 

2 . . 

It  IS  interesting  to  compare  the  similarities  be- 
tween this  volume  and  the  then  soon  to  be  started  annual 
Demographic  Yearbook  of  the  United  Nations.  The  similari- 
ties are  not  surprising,  since  many  of  the  persons  who  were 
directly  or  indirectly  responsible  for  the  former  publica- 
tion also  were  responsible  for  the  latter. 
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uniformity  in  Quality  and  Quantity.  Howover,  oxtensive 
notations  on  the  Qualifications  of  the  data  are  useful  in 
the  analyses  of  the  materials. 

Two  distinct  types  of  analyses  of  mortality  in 
South  America  were  developed  during  this  period.  The  first, 
in  the  tradition  of  John  Graunt,  made  use  of  the  available 
data  despite  their  obvious  limitations.  Skillful  analysis 
and  a high  degree  of  caution  in  interpretation  were  used  to 
glean  a maximum  amount  of  information  from  limited  data. 
Previously  undiscovered  inconsistencies  and  defects  in  the 
data  were  discovered  through  these  skillful  technigues.  The 
second  type  of  analysis  considers  the  defects  of  the  avail- 
able data  to  be  too  great.  Data  derived  from  model  life 
tables  that  closely  conform  to  stated  expectations  provide 
the  materials  to  be  analyzed.  The  elaborate  procedures 
possess  great  mathematical  rigor. 

The  analysis  of.  Brazilian  mortality  by  Smith  is  one 
of  the  comparatively  rare  examples  of  the  first  type  of 
analyses.^  Skillful  investigation  .established  that  the 
crude  death  rate  was  at  least  20  per  1,000  population  for 

T . Lynn  Smith , Brazil;  People  and  Institutions 
(Baton  Rouge,  La.;  Louisiana  State  University  Press  1946) 
pp.  242-263. 
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almost  all  parts  of  the  country.  He  was  also  able  to  sub- 
stantiate the  hypothesis  that  the  darker  the  color  the  skin 
of  the  population,  the  higher  was  the  mortality  level. 

Since  there  is  an  inverse  relation  between  darkness  of  the 
skin  (the  racial  factor)  and  socio-economic  status  in  Brazil, 
this  was  the  equivalent  of  "...  saying  that  there  was  a 

negative  relationship  between  social  and  economic  status  and 
the  death  rate."^ 

A similar,  although  not  as  extensive,  analysis  of 
mortality  in  Ecuador  was  carried  out  by  Saunders.^  The 
minimum  crude  death  rate  for  the  country  was  established  to 
be  in  excess  of  22.2  per  1,000  population  in  1955.  Also, 
preventable  deaths  from  whooping  cough,  bronchitis,  and 
measles,  although  contributing  greatly  to  the  mortality  of 
the  country,  are  less  likely  to  be  registered  since  they 
. . . more  often  affect  in  a fatal  way  persons  in  the 
lower  socioeconomic  strata  than  in  the  upper,  and  the 
deaths  of  those,  in  turn,  are  less  likely  to  be  registered 

^Ibid.,  p.  249. 

2 

J.  V.  D.  Saunders,  The  People  of  Ecuador;  A Demo- 
■H.^apbic  Analysis.  Latin  American  Monographs  No.  14  (Gaines- 
ville, Fla.;  University  of  Florida  Press,  1961), pp.  55- 
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than  those  of  members  of  the  upper  class.  . . 

Mortality  in  Brazil  has  received  concentrated  atten- 
tion from  Mortar a.  His  analyses  of  mortality  have  ranged 
from  the  construction  of  life  tables  based  on  census  statis- 
tics to  the  determination  of  infant  mortality  tables.^ 

The  other  type  of  analysis,  using  model  life  tables 
and  other  hypothetical  concepts,  is  much  more  likely  to  be 
encountered.  All  of  these  studies  share  the  common  charac- 
teristic that  they  are  willing  to  make  inferences  and 
assumptions  that  still  remain  to  be  tested  by  the  other  type 
of  analysis.  The  reader  will  have  no  trouble  finding  ex- 
amples of  the  utilization  of  model  life  tables  in  the  analy- 
sis of  mortality  in  South  America. 


^Ibid. . p.  60. 

2 

^United  Nations,  Department  of  Social  Affairs, 

Methods  of  Using  Census  Statistics  for  the  Calculation  of 
and  Other  Demographic  Measures,  by  Giorgio 
Mortara  (New  York:  United  Nations,  1949),  pp.  1-10.  See 

also  the  articles  by  Giorgio  Mortara  in  Instituto  Brasileiro 
de  Geografia  e Estatistica,  Estudos  sobre  a natalidade  e a 
mortalidade  no  Brasil  (Rio  de  Janeiro:  Servico  Grafico  do 

I.B.G.E.,  1952)  . 

3 

For  example,  see  Jean  Bourgeois-Pichat  and  Chia- 
Trends  and  Determinants  of  Mortality  in  Under— 
Developed  Areas,"  in  Milbank  Memorial  Fund,  Trends  and  Dif- 
ferentials in  Mortality  (New  York:  Milbank  Memorial  Fund, 
1956) , pp.  11-25.  See  also  United  Nations,  Bureau  of  Social 
Affairs,  The  Population  of  South  America  1950-1980.  Popula- 
tion Studies,  No.  21,  ST/SOA/Ser ies  A (New  York:  United 

Nations,  1955) , p.  46  and  passim. 
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The  Present  Period 

ihe  present  period,  which  dates  from  approximately 
1960,  is  characterized  by  the  increased  tempo  in  the  number 
of  investigations  of  mortality  in  the  countries  of  South 
America.  Also  there  is  now  an  emphasis,  slight  as  it  may 
be,  on  determining  the  quality  of  the  basic  statistics. 

Behm  et  al . . in  what  is  destined  to  be  a classic 
study,  analyzed  the  mortality  trends  in  Chile. ^ The  com- 
ponents of  mortality  v;ere  examined  by  age  and  sex.  The 
initial  declines  in  mortality  between  1937  and  1953  were  due 
largely  to  a decrease  in  the  death  rates  for  infective  dis- 
eases. In  recent  years  the  rate  of  decline  has  slowed  or 
there  has  been  actual  increase  for  some  causes  of  death. 
Improvements  in  medical,  social,  and  economic  areas  will  be 
necessary  before  further  reduction  in  the  death  rate  can  be 
expected. 

The  analyses  based  on  model  life  tables  and  other 
theoretical  concepts  have  tended  to  become  more  cautious. 
Despite  the  mathematical  rigor  and  the  apparent  high  degree 

National  Center  for  Health  Statistics,  ' ecent 
Mortality  Trends  in  Chile.  Vital  and  Health  Statistics, 
Series  3,  No.  2 (Washington,  D.C.:  Government  Printir.v, 

Office,  1964)  . 
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of  precision  obtained  in  the  results,  which  sometimes  de- 
ceive' the  unwary  investigator,  the  experienced  demographer 
now  realizes  that  there  is  value  in  these  methods  only  to 
the  extent  that  a definite  relationship  to  an  actual  situ- 
ation can  be  established.  Thus,  in  discussing  one  of  these 
techniques,  it  is  noted  that  "...  when  the  components 
were  obtained  by  statistical  methods,  it  was  necessary  to 
relate  them  to  various  social  and  economic  indicators  in 
order  to  discover  what  they  meant.  ...  It  was  this  second 
part  of  the  work  which  remains  to  be  done."^ 

Similar  caution  is  expressed  by  Coale,  v/no  states 
" • • • it  is  to  be  hoped  that  the  need  to  depend  on  quasi- 
theory for  estimates  of  current  vital  rates  will  continu- 
ously be  reduced  by  the  extension  of  the  area  covered  by 
adequate  registration,  by  the  interim  institution  of  accu- 
rate registration  covering  a carefully  designed  sample  of 
the  population,  and  by  improved  techniques  of  determining 
vital  rates  from  household  surveys." 

^Jean  Bourgeois-Pichat , "Application  of  Factor  Analv- 
sis  to  the  Study  of  Mortality,"  in  Milbank  Memorial  Fund, 
Emerging  Techniques  in  Population  Research  (New  York:  Mil- 
bank  Memorial  Fund,  1963) , pp.  194-229. 

2 

Ansley  J.  Coale,  "Estimates  of  Various  Demographic 
Measures  Through  the  Quasi— Stable  Age  Distribution,"  in  Mil- 
bank  Memorial  Fund,  Emerging  Techniques  in  Population  Re- 
search (New  York:  Milbank  Memorial  Fund,  1963),  pp.  175-193, 
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Somoza,  using  life  tables  derived  froin  census  statis- 
tics and  model  life  tables,  produced  estimates  of  the  current 
mortality  levels  in  the  countries  of  South  America.  Most 
of  his  conclusions,  such  as  "The  level  of  mortality  varies 
greatly  from  one  country  to  another,"  are  neither  new  nor  do 
the  results  warrant  the  elaborate  procedures.^ 

Another  of  the  recent  flood  of  analyses  of  mortality 
in  South  America  is  that  by  Gabaldon.  The  primary  causes  of 
death  by  age  groups  are  examined.  He  notes  a resemblance 
between  the  importance  of  the  present  causes  of  death  in 
Latin  America  and  those  found  in  North  America  and  northern 
r^urope  during  the  first  three  decades  of  the  present  century.^ 
The  results  of  the  Inter-American  Investigation  of 
Mortality  are  only  now  starting  to  become  available.  This 
project  examines  international  comparability  in  cause-of- 
death  diagnoses  and  classification.  The  major  focus  is  upon 
adult  deaths.  VJhen  the  results  become  available,  they  will 

fjorge  Somoza,  "Trends  of  Mortality  and  Expectation 
of  Life  in  Latin  America,"  The  Milbank  Memorial  Fund  Quarterly. 
Vol.  XLIII,  No.  4 (1965),  Part  2,  pp.  219-233.  ' 

2 

Arnoldo  Gabaldon,  "Leading  Causes  of  Death  in  Latin 
America,"  The  Milbank  Memorial  Fund  Quarterly.  Vol.  XLIII, 

Part  2,  No.  4 (1965) , pp.  242-257. 
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provide  the  means  for  greatly  increasing  our  knov/lcdge  of 
comparative  mortality  of  the  countries  of  South  America.^ 

The  increased  desire  to  understand  and  improve  the 

quality  of  the  data  during  the  present  period  is  best 

. . 2 
exemplified  by  the  work  of  Gaete-Darbo.  For  the  first 

time  there  is  an  analysis  of  the  collection,  or  registration, 
aspect  of  vital  statistics.  This  is  the  most  complete  sur- 
vey available  of  vital  registration  in  South  America.  He 
reinforces  his  findings  by  noting  that,  although  the  empha- 
sis has  been  on  improvement  in  the  processing  of  vital 
statistics,  their  quality  is  more  seriously  affected  by  de- 
ficiencies and  errors  in  the  collection  process. 


^Ruth  R.  Puffer,  G.  V7ynne  Griffity,  Dario  Curiel, 
and  Percy  Stocks,  "International  Collaborative  Research  on 
Mortality,"  in  World  Health  Organization,  Trends  in  the 
Study  of  Morbidity  and  Mortality.  Public  Health  Papers,  27 
(Geneva:  World  Health  Organization,  1965),  pp.  113-130. 

See  also  Carlos  Ferrero,  "Health  and  Levels  of  Living  in 
Latin  America,"  The  Milbank  Memorial  Fund  Quarterly.  Vol . 
XLIII,  No.  4 (1965),  Part  2,  pp.  281-293. 

p ^ 

Adolfo  Gaete-Darbo,  "Appraisal  of  Vital  Statistics 
in  Latin  America,"  The  Milbank  Memorial  Fund  Quarterly,  Vol. 
XLII,  No.  2 (1964) , Part  2,  pp.  86-103. 


CHAPTER  III 


DEATH  REGISTRATION  IN  SOUTH  AMERICA 

The  registration  of  the  death  of  an  individual  pro- 
vides legal  recognition  of  a vital  event.  The  recording  of 
the  event  may  be  considered  as  the  end  product  that  has 
value  in  providing  proof  of  death  for  life  insurance  claims, 
transmission  of  property  rights,  and  other  situations 
requiring  legal  evidence  of  death.  Public  health,  demog- 
raphy, and  other  areas  can  utilize  these  records  as  a 
source  of  basic  information  if  the  numbers  of  these  indi- 
vidual events  are  compiled  and  tabulated. 

The  Concept  of  a Death  Registration  System 

The  concept  of  a death  registration  system  function- 
ally begins  with  the  legal  registration  of  the  event  and 
culminates  with  the  distribution  of  mortality  statistics  to 
the  potential  users.  Between  these  two  ends,  there  is 

. . . (1)  statistical  recording  and  reporting 

which  is  the  procedure  of  transcribing 
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registered  data  for  statistical  purposes  and 
of  transmitting  them  to  the  statistical 
authorities^  (2)  the  collection  process, 
which  brings  together  and  controls  the  re- 
ceipt of  the  statistical  reports  on  vital 
events,  (3)  the  compilation  procedure 
which  embraces  the  classifying  and  tabulating 
of  the  observations,  (4)  the  presentation  of 
the  statistics  in  tabular  or  graphic  form, 
and  (5)  the  analysis  of  these  data  in  terms 
of  the  problems  to  be  studied.^ 

Thus  the  concept  of  a registration  system  avoids 
the  fallacy  of  considering  the  registration  of  the  event, 
important  as  it  may  be,  as  more  than  an  intermediate  goal. 
It  recognizes  that  many  different  agencies,  with  differing 
goals,  may  take  part  in  the  production  of  mortality  statis- 
tics. Furthermore,  the  concept  emphasizes  the  necessity 
of  making  the  data  available,  in  a form  most  suitable  for 
the  widest  variety  of  analyses,  to  potential  users. 


The  Historical  Development  of 
Death  Registration  Systems 


In  order  to  evaluate  properly  the  present  develop- 
ment of  death  registration  systems  in  South  America,  it  is 


^United  Nations,  Handbook  of  Vital  Statistics 
-Methods . Series  F,  No.  7 (New  York:  United  Nations  Statis- 

tical Office,  1955),  p.  7. 
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necessary  to  be  aware  of  the  historical  development  of 
these  systems  in  other  parts  of  the  world.  It  is  not  pos- 
sible or  desirable  to  explore  fully  the  development  of 
every  registration  system,  but  only  to  note  those  that  may 
be  used  for  comparative  purposes. 

Early  Attempts 

There  is  evidence  that  the  registration  of  deaths 
is  not  as  recent  a phenomenon  as  may  be  generally  believed. 
Death  registration  would  scarcely  have  been  excluded  from 
the  rather  elaborate  registration  practices  that  were  appar- 
ently in  force  early  in  the  reign  of  King  Ramses  II  of 
Egypt;  although  it  is  doubtful  that  this  registration  of 
circa  1250  B.C.  applied  equally  to  all  classes  of  the  popula- 
tion.^ 

The  Romans  developed  an  ingenious  procedure  for 
recording  deaths  during  the  reign  of  Servius  Tullius  (578- 
534  B.C.)  . It  was  directed  that  when  a person  died  the 
relatives  should  pay  a particular  type  of  coin  into  the 
treasure  of  the  temple  of  the  Venus  of  the  Grove.  A count 

^Ibid.,  p.  213.  This  and  the  subsequent  examples 
of  early  attempts  to  register  deaths  are  noted  in  this 
source . 
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was  thus  kept  of  all  deaths  that  had  occurred.  Similar 
procedures  were  used  to  record  births  and  in  an  annual 
census  of  the  population.^ 

It  is  evident  that  these  counts  of  vital  events 
were  maintained  for  military  and  fiscal  purposes.  These 
were  probably  also  the  reasons  for  making  compulsory  the 
registration  of  live  births,  deaths,  and  marriages  in  some 
parts  of  Japan  in  A.D.  720,  but  it  is  possible  that  there 
was  a religious  basis.  Some  weight  is  lent  to  this  latter 
possibility  by  the  knowledge  that  Buddhist  temple  registers 
were  established  in  1635. 

In  the  church  of  the  Middle  Ages,  the  recording  of 
vital  events  was  the  concern  of  the  individual  ecclesiasti- 
cal authorities  who  had  the  responsibility  for  baptisms, 
burials,  and  weddings.  The  ecclesiastical  registers  were 
records  of  payments  for  the  performance  of  a ceremony  rather 
than  the  registration  of  the  occurrence  of  events.  In  addi- 
tion to  the  limitation  of  being  a record  of  payments  for 
ceremonies  rather  than  a record  of  occurrence  of  events. 


Ernest  Cary,  The  Roman  Antiquities  of  the  Dionvsius 
of  Halicarnassus.  Vol.  II  (Cambridge:  Harvard  University 

Press,  1939) , pp.  317-319.  The  demographic  significance  of 
this  practice  was  first  noted  in  T.  Lynn  Smith,  Fundamentals 
_of  Population  Study  (New  York:  J.  B.  Lippincott  Company, 
1960) , pp.  19-20 . 
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the  ecclesiastical  registers  were  limited  in  quality  and 
coverage  by  being  restricted  to  the  religious  rites  of  a 
specified  denomination  of  a parish,  with  discretion  for 
recording  being  solely  in  the  hands  of  the  priest  in 
charge.  There  was  little  uniformity  of  the  data  deemed 
relevant  among  the  various  parishes,  and  the  records  were 
not  designed  to  attest  to  civil  or  biological  facts  in 
almost  any  parish.  The  registers  produced  in  this  manner 
are  most  accurately  described  as  ecclesiastical  rolls 
rather  than  an  ecclesiastical  registration  system. 

Edge  notes  that  systematic  ecclesiastical  registra- 
tion began  in  Europe  in  Spain  during  1497  when  Cardinal 
Ximenes,  Archbishop  of  Toledo,  introduced  registers  which 
were  to  be  maintained  regularly  by  the  parish  priests.^ 
According  to  him  it  is  not  improbable  that  Thomas  Cromwell, 
Vicar -General  under  Henry  VIII,  had  seen  or  heard  of  the 
Spanish  registers  during  his  continental  travels  in  the 
early  years  of  the  sixteenth  century  and  subsequently  intro- 
duced them  into  Englana  in  1538.  A similar  ecclesiastical 

ip.  Granville  Edge,  "Vital  Registration  in  Europe: 
The  Development  of  Official  Statistics  and  Some  Differences 
in  Practice,"  Journal  of  the  Royal  Statistical  Society.  Vol . 
91  n.s.  (1928),  pp.  346-379.  Discussion  follows  on  pp.  379- 
393. 

2 

It  is  possible  that  an  attempt  to  register  deaths 
was  begun  in  1532.  See  Helen  M.  Walker,  Studies  in  the 
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registration  system  was  established  in  France  in  1539  and, 
as  a result  of  the  Council  of  Trent  in  1563,  which  promoted 
the  registration  of  births  and  marriages,  spread  to  other 
European  states. 

The  London  Bills  of  Mortality 

Although  essentially  they  are  an  example  of  system- 
atic ecclesiastical  registration,  the  London  Bills  of 
Mortality  deserve  special  attention  for  three  reasons. 

First,  they  represent  what  could  be  considered  a 
high  degree  of  cooperation  between  the  civil  and  ecclesias- 
tical authorities.  While  originally  administered  by  the 
clergy  in  each  parish  according  to  the  edict  of  Thomas 
Cromwell  in  1538,  the  maintenance  of  the  records  of  all 
baptisms,  marriages,  and  deaths  was  turned  over  to  laymen 
in  each  parish  by  Parliament  in  1653.  Later  this  duty  was 
returned  to  the  clergy.  Lending  additional  v/eight  to  the 
interpretation  that  the  Bills  of  Mortality  represented  a 

iListory  of  Statistical  Method  (Baltimore:  The  Williams  & 

Wilkins  Company,  1929)  p.  33. 

^Mortimer  Spiegelman,  Introduction  to  Demoaraohy 
(Chicago;  The  Society  of  Actuaries,  19  55)  , p.  2. 
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joint  civil  and  ecclesiastical  effort  is  the  fact  that  the 
searchers,  who  gathered  the  information  about  the  deceased, 
were  sworn  to  their  office  by  either  the  Dean  of  Arches  or 
by  a Justice  of  the  Peace. ^ This  evidence  of  cooperation 
is  part  of  the  early  recognition  that  it  is  in  the  interest 
of  both  the  individual  and  the  state  to  have  a permanent, 
formal  recording  of  vital  events. 

Second,  the  London  Bills  of  Mortality  represented 
the  recognition  that  these  vital  events  should  be  of  public 
record,  and  that  the  tabulations  of  these  records  should  be 
published  so  as  to  be  available  to  all  who  had  an  interest 
in  them.  While  the  original  purpose  of  the  publication  of 
the  "Weekly  Bills  of  Mortality"  may  have  been  to  serve  civil 
purposes  in  calming  the  populace  faced  with  the  threat  of 
plague,  their  availability  resulted  in  increased  interest 
in  the  data.^  This  situation  is  in  great  contrast  to  the 
official  secrecy  that  often  surrounded  the  few  demographic 

^D.  V.  Glass,  "John  Graunt  and  His  Natural  and 
Political  Observations. " Proceedings  of  the  Roval  Society 
of  London.  Series  B (Biological  Sciences),  Vol.  159  (1964), 
pp.  2-32. 

2 

“^.Walker,  op.  cit..  p.  33. 


cit . 


See  also  Glass,  op 
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statistics  which  may  have  been  available  in  other  countries. 

The  third  reason  for  giving  special  consideration 
to  the  London  Bills  of  Mortality  as  a landmark  in  the  de- 
velopment of  death  registration  systems  is  not  subject  to 
any  dispute  about  misplaced  emphasis  in  interpretation. 
Rather , it  is  generally  acknowledged  that  the  study  of 

these  data  by  John  Graunt  marks  the  beginning  of  mortality  - 

2 

and  demographic  — analyses.  Thus,  as  a result  of  Graunt *s 
work,  which  supplied  the  evaluation  and  analysis  of  the 
London  Bills  of  Mortality,  there  existed  at  that  time  a 
death  registration  system  which  met,  however  crudely,  all 
of  the  criteria  enumerated  by  the  United  Nations. 


Civil  Registration  in  England 

Despite  the  auspicious  beginnings  of  mortality 
registration  as  seen  in  Cromwell's  edict  and  the  London 


^Fernand  Faure,  "The  Development  and  Progress  of 
Statistics  in  France,"  in  John  Koren  (ed.) , The  History  of 
Statistics;  Their  Development  and  Progress  in  Many  Coun- 
tries (New  York:  Published  for  the  American  Statistical 

Association  by  The  Macmillan  Company,  1918) , pp.  237-266. 

^T.  Lynn  Smith,  op.  cit..  p.  21.  In  addition  to 
any  of  the  general  works  on  vital  statistics,  see  also  the 
"Introduction"  in  Walter  F.  Willcox  (ed.) , Natural  and 
Political  Observations  Made  uoon  the  Bills  of  Mortality  by 
John  Graunt  (Baltimore:  The  Johns  Hopkins  University  Press, 

1939) , pp.  iii-xiii. 


41 


Bills  of  Mortality,  death  registration  in  England  did  not 
become  statutory  until  enactment  of  the  Births  and  Deaths 
Registration  Act  of  1836.  This  act  was  written  by  Edwin 
Chadwick,  secretary  of  the  Poor-Law  inquiry  commission, 
possibly  in  consultation  with  John  Finlaison,  later  first 
president  of  the  Institute  of  Actuaries.^  Chadwick  wanted 
mortality  statistics  so  that  he  could  press  effectively  for 
a program  of  sanitary  reform. 

The  appointment  in  1839  of  William  Farr  as  Compiler 
of  Abstracts  in  the  General  Register  Office  provided  the 
source  of  energy  for  the  continual  improvement  of  English 
vital  statistics.  His  analyses  provided  the  foundation 
for  sanitary  reform  and  resulted  in  the  recognition  of  the 
essential  role  that  accurate  vital  statistics  could  play  in 
the  development  of  the  nation.^  This  provided  the  impetus 
for  the  Births  and  Deaths  Registration  Act  of  1874,  which 

^National  Office  of  Vital  Statistics,  Vital  Statis- 
-lli  — of  the  United  States.  1950.  Vol . 1 (Washington,  D.C.: 
Government  Printing  Office,  1954),  pp.  4-5.  See  also  Peter 

Demography.  Third  edition  (Cambridge,  England: 
Published  for  the  Institute  of  Actuaries  by "the  Cambridge 
University  Press,  1959),  p.  9. 

2 

Raymond  Pearl,  Introduction  to  Medical  Biometry 
and  Statistics.  Third  edition  (Philadelphia:  W.  B. 

Saunders  Company,  1940),  pp.  30-33. 


made  registration  compulsory  and  specified  penalties  for 
failure  to  comply.  In  addition,  the  Act  of  1874  provided 
for  a certificate  of  cause  of  death  to  be  signed  by  a med- 
ical practitioner. 

Civil  Registration  in  the 
United  States  of  America 

The  path  toward  effective  death  registration  was  as 
difficult,  if  not  more  so,  in  the  United  States  as  in  Eng- 
land. Lemeuel  Shattuck,  with  cooperation  of  the  Massachu- 
setts Medical  Society,  finally  induced  the  Massachusetts 
legislature  in  1842  to  enact  the  first  state  registration 
law.  This  was  strengthened  in  1844.  Although  six  other 
states  enacted  registration  laws  by  1851,  for  the  most  part 
these  were  ineffective  and  unenforced.^ 

It  was  not  until  the  American  Public  Health  Associ- 
ation was  founded  in  1872  that  the  demand  for  accurate  vital 
statistics  became  sufficiently  great  to  cause  national  ac- 
tion. At  the  suggestion  of  John  Shaw  Billings,  who  was 
placed  in  charge  of  the  1880  census  of  mortality,  a regis- 
tration area  was  developed  in  1880.  An  increasing  number 
of  states  and  cities  were  included  in  succeeding  censuses. 

National  Office  of  Vital  Statistics,  oo . cit . . 


pp.  5-7. 
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By  1900,  the  Death-Registration  Area  included  Massachusetts, 
New  Jersey,  the  District  of  Columbia,  New  Hampshire,  New 
York,  Rhode  Island,  Vermont,  Maine,  Michigan,  and  Indiana. 
However,  it  was  not  until  1933,  with  the  admission  of  Texas, 
that  all  states  were  included  in  the  registration  area. 

In  contrast  to  England,  where  registration  is  a 
national  function  under  the  General  Register  Office,  in  the 
United  States  registration  is  a function  of  the  individual 
states.  The  National  Office  of  Vital  Statistics  (now  the 
National  Center  for  Health  Statistics)  obtains  uniformity 
solely  by  advice  and  cooperation.  However,  the  American 
Public  Health  Association  is  a strong  ally  in  this  effort. 

Similarities  in  Development 

In  England  and  in  the  United  States,  as  well  as 
other  countries  that  have  developed  effective  registration 
systems,  the  successful  demand  for  an  efficient  death  regis- 
tration system  came  from  the  strong  forces  promoting  public 
health  and  sanitary  reform.  They  were  aided  in  this  effort 
by  the  medical  associations  and  the  life  insurance  companies. 

The  statistics  that  were  obtained  as  a result  of 
registration  were  originally  used  only  in  the  formulation  of 
national  and  state  health  planning,  but  now  they  are  essential 
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to  other  areas  of  demand  for  the  expansion  of  the  scope  of 
the  tabulations  on  the  part  of  analysts  in  many  fields. 

Perhaps  the  most  important  similarity  is  that  in 
these  countries  there  is  governmental  recognition  that  it 
is  in  the  national  interest  to  have  detailed,  accurate,  and 
complete  information  about  deaths  in  their  populations. 

The  Development  of  Death  Registration 
in  South  America 

Following  the  lead  of  the  European  countries,  the 
nations  of  South  America  began  to  pass  laws  requiring  com- 
pulsory death  registration.  Peru  was  the  first  to  do  this 
in  1852,  followed  by  Venezuela  in  1863.  A number  of  years 
elapsed  before  Uruguay  required  registration,  starting  in 
1879;  Chile  in  1885;  followed  by  Brazil  in  1889.  Ecuador 
began  compulsory  registration  in  1901  and  Paraguay  in  1914. 
However,  it  was  not  until  1938  that  Colombia  established 
compulsory  civil  registration,  with  Bolivia  doing  the  same 
in  1940.^  Death  registration  in  Argentina  is  a provincial 

Although  the  laws  requiring  death  registration  were 
^United  Nations,  op.  cit..  pp.  213-216. 
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passed,  there  was  usually  no  enforcement  and  little  interest 
in  promoting  death  registration.  Statistics  were  compiled 
from  the  death  registers,  hut  there  was  no  effort  to  deter- 
mine  the  completeness  of  registration. 

Administrative  Organization 

All  countries  in  South  America  divide  the  responsi- 
bility for  the  death  registration  system  between  two  or  more 
separate  governmental  agencies.  Usually  the  collection  of 
the  information,  i.e.,  the  actual  registration,  is  the 
responsibility  of  the  registro  civil  (civil  registrar)  . The 
compilation  and  tabulation  of  mortality  statistics  are 
usually  performed  by  a national  statistical  department. 

The  registro  civil  is  the  registrar  of  all  legal 
documents,  i.e.,  mortgages,  wills,  death  and  birth  records, 
etc.,  in  these  countries.  This  reflects  the  concept  that 
the  death  record  of  an  individual  is  used  for  legal  pur- 
poses. The  many  local  registros  civil  are  under  the  direc- 
tion of  the  registro  general  at  the  national  level.  Usually 
the  registro  general  is  only  one  division  of  the  national 
ministry  or  department  of  justice,  which  again  reflects  the 
legal  nature  of  the  registration. 

The  national  statistical  agency  is  responsible  for 
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TABLE  1 

ADMINISTRATIVE  RESPONSIBILITY  FOR  THE  COLLECTION  AND  TABULATION 
OF  MORTALITY  STATISTICS  IN  THE  NATIONS  OF  SOUTH  AMERICA 


Country 

Original 

registration 

Type  of 
document 

Tabulation 
of  statistics 

Argentina 

Registro  civil 

Certificate^ 

Book^ 

Central  statistical 
office 

Bolivia 

Registro  civil 

Book 

Certificate 

Central  statistical 
office 

Brazil 

Registro  civil 

Book 

c 

Chile 

Registro  civil 

Certificate 

Central  statistical 
office 

Departamento  de 
salud  publica 

Colombia 

Registro  civil 

Certificate 

Central  statistical 
office 

Ecuador 

Registro  civil^ 

Certificate 

Central  statistical 
office 

Departamento  de 
salud  publica^ 

Certificate 

Departamento  de 
salud  publica 

Paraguay 

Registro  civil 

Book 

Departamento  de 
salud  publica 

Certificate 

Departamento  de 
salud  publica 

Peru 

Registro  civil 

Book 

Certificate 

Central  statistical 
office 

Departamento  de 
salud  publica 

Uruguay 

Registro  civil 

Certificate 

Departamento  de 
salud  publica 
Central  statistical 
office 
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TABLE 

1 . — Continued 

Country 

Original 

reaistration 

Type  of 
document 

Tabulation 
of  statistics 

Venezuela 

Registro  civil 

Certificate 

Central  statistical 
office 

Depart amento  de 
salud  publica 

, . ^®9istro  civil  in  the  rural  areas;  department  of 

healtn  in  tne  capitals  of  provinces  and  cantons . 


Six  provinces  use  certificates;  the  remainder,  books. 

Servicio  de  Estadistica  Demografica,  Moral  y 
Poli-cica  (SEDMP)  ; Servicio  Federal  de  Bio  estadistica  (SFB)  . 

* Field  observation,  and  Inter  American 
Statistical  Institute,  Inventario  de  las  Estadisticas 

Nacionales Estadxsticas  Vitales  (Washington,  D.C.:  Pan 

American  Union,  1960)  . 
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the  compilation  and  tabulation  of  all  national  statistical 
information.  Thus,  it  prepares  economic,  educational,  wel- 
fare, health,  and  demographic  data  as  well  as  possibly 
meteorological  information,  etc.  Most  probably,  if  it  is 
not  an  independent  government  agency,  it  is  administratively 
part  of  a ministry  or  department  of  commerce.  Thus,  the 
compilation  and  tabulation  of  mortality  statistics  consti- 
tute only  a small  part  of  the  total  activities  of  the 
statistical  office. 

Expansion  to  Include  Departments 
of  Public  Health 

As  part  of  the  increasing  recognition  that  death 
statistics  provide  the  foundation  for  many  public  health 
programs,  there  is  the  tendency  for  departments  of  public 
health  to  become  involved  in  the  tabulation  of  mortality 
statistics.  In  this  way  they  can  become  aware  of  possible 
health  problems  without  undue  delay. 

In  some  cases,  such  as  Paraguay,  the  local  health 
units  in  certain  locations  may  actually  register  the  death. 
They  then  send  one  copy  to  the  registro  civil  and  another 
to  the  national  health  agency. 
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Problems  in  Death  Registration  Systems 

There  is  no  doubt  that  the  major  problem  of  the 
death  registration  in  South  America  is  that  there  is  a 
general  lack  of  awareness  of  the  importance  of  vital  statis- 
tics. In  part  this  is  caused  by  the  undue  delay  in  making 
statistical  information  available.  Quite  often  programs 
begun  and  completed  before  the  statistics  necessary 
for  planning  are  available. 

Problems  of  Registration 

Gaete-Darbo  has  noted  most  of  the  problems  in  the 
collection  field.  These  include  lack  of  qualification  of 
the  local  registrars,  lack  of  training,  lack  of  knowledge 
of  the  end  product  of  registration,  etc.^  In  addition,  the 
part-time  nature  of  some  of  the  rural  registrars  must  be 
considered.  It  is  possible  for  a rural  person  to  travel  to 
a nearby  Registro  civil  only  to  find  that  it  is  not  open 
on  that  particular  day. 

Another  problem  is  the  possibility  of  a fee  being 

^Adolfo  Gaete-Darbo,  "Appraisal  of  Vital  Statistics 
in  Latin  America,"  The  Milbank  Memorial  Fund  Quarterly. 

Vol.  XLII,  No.  2 (1964),  Part  2,  pp.  86-103. 
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charged  for  registering  a death.  At  present  only  Bolivia 
requires  a specific  fee  for  registration.  However,  since 
the  death  record  is  a legal  document,  there  is  the  possi- 
that  documentary  tax  stamps  may  he  required.  Al- 
though the  fee  may  be  small,  it  may  be  a deterrent  to  reg- 
istration where  ready  cash  is  not  always  available.  This 
is  not  unusual  in  some  rural  areas. 

Problems  of  Coordination 

There  may  be  a lack  of  cooperation,  conscious  or 
unconscious,  or  actual  rivalry  between  the  two  or  more 
organizations  involved  in  the  death  registration  system. 

As  ths  numbor  of  sdruinistrations  involved  in  a death  regis~ 
tration  system  is  increased  by  the  addition  of  departments 
P'-^blic  health,  this  possibility  becomes  still  greater. 

In  any  case,  the  transfer  of  copies  of  documents 
from  one  organization  to  another  increases  the  risk  of  loss 
or  error.  When  deaths  are  recorded  in  books  rather  than 
on  individual  death  certificates,  it  is  necessary  to  re- 
copy the  book  — with  the  possibility  of  transcription 


errors . 
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Problems  of  Tabulation 
and  Availability 

Other  than  the  usual  problems  of  possible  inadequate 
f i^s^ces , most  of  the  problems  involved  in  the  tabulating 
part  of  the  death  registration  systems  are  minor.  Training 
programs  have  increased  the  numbers  of  qualified  personnel; 
processing  procedures  have  been  simplified;  and  increasing 
importance  is  being  attached  to  the  timeliness  of  mortality 
statistics . 

However,  the  publication  of  mortality  statistics  is 
still  sadly  deficient  in  most  of  these  countries.  Even  when 
the  materials  are  published  in  the  annual  statistical  vol- 
umes of  these  countries,  there  is  usually  a lack  of  suffi- 
cient cross-classification.  This  makes  it  difficult  for  an 
investigator  to  use  these  materials  in  anything  approaching 
a comprehensive  analysis. 

General  Evaluation 

Of  necessity  any  evaluation  of  a death  registration 
system  tends  to  be  highly  qualitative  and  in  part  subjective. 
However,  taking  into  account  the  numerous  factors  mentioned 
here  and  elsewhere,  it  is  possible  to  give  an  approximate 
ranking  to  the  various  countries. 
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The  best  death  registration  systems  are  found  in 
Uruguay  and  Chile.  However,  the  statistical  offices  in 
Uruguay  do  not  publish  more  than  a bare  minimum  of  data. 
Chile  ranks  high  because  of  great  cooperation  among  admin- 
istrative organizations,  comprehensive  publication  of 
materials,  and  a high  general  level  of  support  for  its 
statistical  activities.  However,  due  to  the  differences  in 
the  sizes  of  the  two  countries,  Chile  probably  has  a 
slightly  lower  percentage  of  deaths  that  are  recorded. 

At  the  other  end  of  the  scale  is  Bolivia,  where 
coverage  is  poor,  cooperation  is  inadequate,  and  there  is 
a complete  lack  of  published  materials.  Peru  is  only 
slightly  better  than  this.  Ecuador  presently  belongs  in 
the  group  having  poor  systems,  but  there  the  improvements 
are  rapid.  Paraguay  also  has  a very  low  ranking.  In  it 
there  is  the  possibility  for  some  improvement,  although 
this  probably  will  be  less  rapid  than  that  in  Ecuador. 

Venezuela,  Colombia,  and  Brazil  are  in  the  middle 
range  of  the  scale.  All  of  these  countries  have  problems 
of  geographic  coverage  of  deaths,  although  that  in  the 
cities  is  fairly  complete.  Many  of  the  deaths  taking 
place  in  the  rural  areas  go  unreported. 


53 


Argentina  remains  an  enigma.  The  death  registration 
system  of  the  Province  of  La  Plata  is  very  good,  but  those 
in  many  of  the  other  provinces  are  quite  poor.  In  all  prob- 
ability, Argentina  ranks  somewhere  in  the  middle  of  the 
scale . 

Even  the  best  of  the  death  registration  systems  in 
South  America  can  not  be  placed  in  the  same  category  as 
those  of  most  of  Europe  and  the  United  States.  All  of  them 
lack  the  basic  support  of  a strong  public  health  movement; 
and  in  none  of  them  is  there  the  strong  governmental  support 
for  vital  statistics  that  is  found  in  the  more  developed 
countries . 


CHAPTER  IV 


THE  ACCURACY  OF  CAUSE-OF-DEATH  STATISTICS 

The  uses  that  can  be  made  of  cause-of-death  statis- 
tics are  dependent  upon  knowledge  of  the  accuracy  of  the 
available  information.  The  degree  of  detail  in  an  analysis 
of  mortality,  and  the  techniques  utilized,  should  be  con- 
sidered as  a function  of  the  quality  of  the  basic  data. 

This  chapter  examines  the  contributions  of  the 
three  most  important  determinants  of  accuracy  in  cause-of- 
death  data:  (1)  the  qualifications  of  the  certifier;  (2) 

the  certainty  of  the  diagnosis;  and  (3)  the  correctness  of 
the  nosological  coding  procedure.  Sources  of  inaccuracy 
ranging  from  lack  of  autopsies  to  accidental  tabulating 
errors  are  of  slight  importance  unless  the  inaccuracies 
introduced  by  the  more  important  determinants  are  at  an 
extremely  low  level.  This  definitely  is  not  the  case  in 
the  mortality  data  from  the  nations  of  South  America. 
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The  Qualifications  of  the  Certifier 

The  accuracy  of  the  certification  of  a cause  of 
death  is  the  result  of  the  skill  and  training  of  the  certi- 
fier and  his  knowledge  of  the  wide  range  of  diseases,  ail- 
ments, deficiencies,  accidents,  and  so  on  which  can  result 
in  death.  The  diagnosis  of  a physician,  who  is  of  necessity 
trained  in  diagnostic  techniques,  has  greater  validity  than 
that  of  a layman  with  relatively  limited  diagnostic  knowledge. 
Most  laymen  personally  are  unfamiliar  with  any  more  than  a 
dozen  disease  entities,  while  the  physician  must  be  aware 
of  a multitude  of  death-causing  diseases. 

There  is  much  variation  in  the  training  and  diagnos- 
tic competence  of  physicians.  Nevertheless,  the  greater 
the  proportion  of  deaths  which  are  medically  certified,  the 
greater  the  accuracy  of  the  cause -of- death  statistics. 

In  South  America  the  percentage  of  deaths  that  are 
medically  certified  ranges  from  slightly  more  than  one- 
third  to  a reported  100  per  cent  (Table  2)  . Data  are  not 
available  for  Argentina,  Bolivia,  and  Brazil,  but  they 
probably  fall  within  the  range  of  the  countries  that  have 
made  this  information  available. 

Actually  the  range  in  the  percentage  of  medically 


56 


TABLE  2 

PERCENTAGES  OF  REPORTED  DEATHS  THAT  ARE  MEDICALLY  CERTIFIED 
IN  EACH  OF  THE  NATIONS  OF  SOUTH  AMERICA 


Year 

Number 

reported 

Percent age 

medically 

certified 

Argentina 

• • 

• • 

• • 

Bolivia 

• • 

• • 

• • 

Brazil 

• • 

• • 

• • 

Chile 

1957 

91,506 

70.3 

Colombia 

1960 

183,102 

47.5 

Ecuador 

1958 

60,950 

35.5 

Paraguay 

1958 

9,216 

34.1 

Peru 

1959 

114,914 

44.4 

Uruguay 

1955 

20,611 

100.0^ 

Venezuela 

1960 

49,927 

100.0^ 

cGrtif icat ion  ropoirtod  to  cover  virtually 
100  per  cent  of  deaths  except  for  B45,  BE48  and  BE50." 


Data  are  medically  certified  deaths  only,  comprising 
approximately  90  per  cent  of  total  deaths. 

Spurge:  Compiled  from  data  in  the  United  Nations, 

demographic  Yearbook.  1961  (New  York;  United  Nations  Statisti- 
cal Office,  1961)  . 
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certified  deaths  is  not  quite  as  great  as  casual  inspection 
of  the  statistics  would  indicate,  a footnote  to  the  pub- 
lished cause-of-death  statistics  for  Venezuela  comments  that 
"Data  are  medically  certified  deaths  only,  comprising 
approximately  90  per  cent  of  total  deaths."^  Thus,  despite 
the  initial  claim  of  100  per  cent  medical  certification,  in 
reality  only  approximately  90  per  cent  of  the  reported 
deaths  are  so  certified.  In  addition,  it  is  recognized 
that  this  claim  of  a rather  high  percentage  of  medically 
certified  deaths  applies  only  to  reported  deaths.  Deaths 
which  are  not  medically  certified  are  more  likely  not  to  be 
reported  than  those  which  are  so  certified.  Any  improvement 
in  the  completeness  of  reporting  of  deaths  would  lower  the 
percentage  of  medically  certified  deaths  unless  there  are 
correspondingly  substantial  improvements  in  the  availability 
of  medical  care. 

A similar  situation  exists  with  regard  to  the  claim 
by  Uruguay  of  100  per  cent  medical  certification.  Close 
examination  of  the  qualifications  of  the  data  reveals  that 
"Medical  certification  [is]  reported  to  cover  virtually  100 

^United  Nations,  Demographic  Yearbook. 1961  (New 
York:  United  Nations  Statistical  Office,  1961). 
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per  cent  of  deaths  except  for  [categories]  B45,  BE48,  and 
BE50."^  These  causes  of  death  — senility,  ill-defined, 
and  unknown  causes  (B45) ; accidents  other  than  motor  vehicle 
(BE48) ; and  homicide  (BE50)  — constitute  approximately 
12  per  cent  of  the  reported  deaths.  Thus,  there  is  the 
possibility  that  less  than  88  per  cent  of  the  deaths  are 
medically  certified  if  none  of  the  deaths  in  these  three 
categories  received  medical  certification.  As  is  the  case 
in  Venezuela  and  the  other  nations,  any  improvement  in  the 
completeness  of  registration  can  lower  the  percentage  of 
those  that  are  medically  certified. 

Great  variations  in  the  percentage  of  deaths  that 
are  certified  by  physicians  are  present  within  each  of  the 
countries.  Chile  may  be  used  as  an  example  to  illustrate 
this  variation.  In  the  year  1957  its  statisticians  reported 
a national  average  of  70.3  per  cent  of  reported  deaths  that 
were  medically  certified,  whereas  the  corresponding  per- 
centage for  the  Province  of  Santiago  was  94.1.  Within  the 
province,  the  index  for  the  City  of  Santiago  (which  con- 
tributed over  three-quarters  of  all  deaths)  stood  at  98.7 
per  cent.  At  the  other  extreme  were  the  Provinces  of  Osorno, 

^Ibid. 
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Cautin,  and  Chiloe,  where  the  comparable  percentages  were 
only  33.7,  30.8,  and  25.6  per  cent,  respectively.^  These 
i^tr anational  variations  probably  reflect,  as  do  the  inter- 
national differences,  the  availability  of  medical  attention 
and  the  degree  of  administrative  determination  to  achieve 
medical  certification  of  deaths. 

Among  the  nations  of  South  America,  it  is  possible 
to  distinguish  three  broad  levels  in  the  percentage  of 
deaths  that  are  medically  certified.  A relatively  high 
level, in  which  more  than  two-thirds  of  the  reported  deaths 
are  medically  certified,  is  found  in  Chile,  Uruguay,  and 
Venezuela.  Argentina  probably  also  belongs  in  this  group, 
although  precise  statistics  are  lacking.  At  the  other  end, 
the  nations  with  only  approximately  one-third  or  less  of 
reported  deaths  having  medical  certification  are  Paraguay, 
Ecuador,  and  probably  Bolivia.  The  middle  level  includes 
Colombia,  Peru,  and,  in  all  likelihood,  Brazil. 

Data  bearing  on  the  basic  question,  "To  what  extent 
does  the  proportion  of  medically  certified  deaths  influence 
the  resultant  cause-of-death  statistics?"  are  presented  in 

^Chile,  Direccion  de  Estadistica  y Censos,  Demo- 
.qrafia  Ano  1957  (Santiago,  Chile:  Direccion  de  Estadistica 

y Censos,  1961) . 
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Tables  3 through  5.  These  materials  show  the  proportions 
of  reported  deaths  contributed  by  selected  broad  categories 
of  diseases  by  the  type  of  certification.  Chile,  Colombia, 
and  Ecuador  were  chosen  for  this  analysis  because  each  rep- 
resents one  of  the  three  levels  in  the  percentage  of  deaths 
that  are  medically  certified,  and  the  statistics  necessary 
for  this  analysis  are  available . 

There  is  considerable  similarity  between  the  rela- 
tive proportions  of  causes,  both  with  medical  certification 
and  without  it.  The  similarities  are  greatest  in  the  case 
of  Chile,  and  least  in  Ecuador.  Colombia  occupies  an 
intermediate  position  which  is  closer  to  that  of  Ecuador 
than  to  that  of  Chile.  The  agreement  between  the  reported 
causes  by  the  two  types  of  certifiers  would  be  increased 
if  the  deaths  due  to  senility,  ill-defined,  and  unknown 
causes  (B45)  were  not  taken  into  consideration. 

The  agreement  in  the  proportions  of  deaths  due  to 
infective  and  parasitic  diseases  (B1-B17)  found  by  the  two 
types  of  certifiers  does  not  hold  when  the  individual  com- 
ponents of  the  category  are  examined.  Tuberculosis  is 
greatly  under-reported  by  the  nonmedical  certifier,  while 
diseases  such  as  whooping  cough  and  measles  are  reported 
with  relatively  greater  frequency  by  the  nonmedical  certi- 
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The  degenerative  diseases,  such  as  malignant  neo- 
plasms, vascular  lesions  of  the  central  nervous  system,  and 
diseases  of  the  heart  and  other  parts  of  the  circulatory 
system,  are  relatively  under-reported  by  nonmedical  certi- 
fiers. This  is  also  the  case  with  certain  diseases  of  the 
digestive  system  (B33-B37) , which  may  in  fact  have  infective 
and/or  parasitic  etiologies. 

The  major  types  of  respiratory  diseases  (influenza, 
pneumonia,  and  bronchitis)  are  reported  with  relatively 
greater  frequency  by  the  nonmedical  certifier  than  by  the 
medical  certifier.  Part  of  this  over-reporting  is  undoubt- 
edly due  to  the  inability  to  recognize  tuberculosis  and  to 
a tendency  to  report  respiratory  disease  as  an  underlying 
cause  of,  rather  than  a§  a complication  in,  the  process  of 
another  disease.  However,  it  may  be  that  the  excess  of 
deaths  reported  in  this  category  by  nonmedical  certifiers 
truly  represents  the  difference  in  the  probability  of  death 
without  medical  attention. 

The  difference  in  the  relative  reporting  of  deaths 
due  to  senility,  ill-defined,  and  unknown  causes  (B45)  is 
a direct  reflection  of  the  differences  in  the  ability  to 
recognize  disease  entities.  With  more  capable  certifiers 
many  of  these  deaths  would  be  assigned  to  the  other  disease 


PERCENTAGES  SELECTED  CAUSES  OF  DEATH  ARE  OF  ALL  REPORTED  DEATHS 
BY  TYPE  OF  CERTIFICATION,  COLOMBIA,  1959 
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categories,  thus  giving  more  accurate  figures  of  those 
dying  from  each  type  of  disease. 

It  is  reassuring  to  note  that  as  the  qualifications 
of  the  certifier  decrease,  the  death  is  less  likely  to  he 
attributed  to  a specific  category  of  diseases.  This  helps 
to  preserve  the  validity  of  the  data  for  the  broad  cate- 
gories of  causes  of  death. 

Even  though  differences  in  the  qualifications  of 
the  certifier  do  result  in  differences  in  reporting  of 
causes  of  death,  there  is  sufficient  agreement  between  the 
two  types  of  certifiers  that  analyses  may  be  performed, 
utilizing  broad  categories  of  diseases,  if  cautious  inter- 
pretation is  given  to  the  findings.  There  is  much  less 
certainty  in  any  analysis  which  attempts  to  employ  the 
statistics  for  specific  disease  categories;  and  this  is 
especially  the  case  if  the  specific  disease  has  symptoms 
resembling  those  of  differently  categorized  diseases. 

The  Certainty  of  Diagnosis 

Certainty  of  diagnosis  of  the  cause  of  death  is  a 
relative  concept.  Implicit  in  any  evaluation  of  the 
accuracy  of  diagnosis  are  the  inherent  limitations  of  the 
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current  state  of  our  medical  knowledge  and  techniques. 
Furthermore,  highly  accurate  diagnoses  require  complete 
clinical  records,  including  laboratory  tests,  accompanied 
by  autopsy  reports.  The  conditions  which  make  for  a high 
degree  of  precision  in  diagnosis  are  met  for  only  a very 
small  minority  of  any  population  in  the  world. ^ 

In  contrast  to  an  ideal  situation,  medical  diag- 
noses, and  the  resultant  cause-of-death  statistics  in 
every  part  of  the  world,  are  based  upon  a realistic  evalu- 
ation of  the  clinical  picture  available  to  the  diagnosti- 
cian. This  includes  as  many  or  as  few  diagnostic  tests  as 
are  felt  to  be  necessary  and  are  available.  In  the  case 
of  many  of  the  infectious  diseases,  for  an  accurate  diag- 
nosis little  more  is  needed  than  the  rather  obvious  symptom- 
ology.  For  the  degenerative  diseases,  as  well  as  other 
diseases  with  obscure  clinical  symptoms,  the  accuracy  of 
the  diagnosis  becomes  more  highly  dependent  upon  the  acumen 


^Committee  on  Medical  Certification  of  Causes  of 
Death.  Statistics  Section  of  the  American  Public  Health 
Association,  "Problems  in  the  Medical  Certification  of 
Causes  of  Death,"  American  Journal  of  Public  Health,  Vol . 

48  (1958),  pp.  71-80.  This  is  one  of  the  most  succinct 
statements  of  the  problems  of  medical  diagnosis  in  relation 
to  medical  certification  of  death.  The  report  includes  a 
valuable  bibliography. 
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of  the  diagnostician,  with  complete  certainty  never  to  be 
attained  in  every  case.^ 

Although  it  is  not  usually  presented  in  these  terras, 
the  statement  of  the  underlying  cause  of  death  for  mortality 
certificates  represents  the  underlying  disease  entity  as 
diagnosed  for  purposes  of  treatment  undertaken,  or  that 
would  have  been  undertaken  if  available,  in  order  to  pre- 
serve the  life  of  the  individual. 

The  best  indicator  of  the  level  of  accuracy  of 
diagnosis  in  a population  is  the  percentage  of  deaths  which 
are  classified  as  being  due  to  senility,  ill-defined,  and 
unknown  causes  (B45)  . Since  a large  part  of  the  category, 
all  other  diseases  (B46) , is  composed  of  the  inexact 
residual  categories  of  diseases  of  particular  organ  systems, 
which  tend  to  reflect  a greater  level  of  uncertainty  of 
diagnosis  than  the  more  specific  categories,  the  figures 
for  senility,  ill-defined,  and  unknown  causes  (B45)  are 
combined  with  all  other  diseases  (B46)  for  purposes  of  this 
analysis . 

M.  Moriyama,  W.  S.  Baum,  W.  M.  Haenszel,  and 
B.  F.  Mattison,  "Inquiry  into  Diagnostic  Evidence  Support- 
ing Medical  Certification  of  Deauh,"  American  Journal  of 
Public  Health.  Vol.  48  (1958),  pp.  1376-1387. 
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An  examination  of  the  statistics  for  the  earliest 
and  latest  years  for  which  data  are  available  for  the 
period  through  1964  reveals  three  patterns  of  change.  (See 
Table  6 .)  One  type  involves  a substantial  decrease  in  the 
proportion  of  deaths  for  v/hich  accurate  diagnoses  are 
lacking.  In  varying  degrees,  Chile,  Colombia,  and  Uruguay 
typify  this  type  of  change.  Paraguay  might  also  be  included 
in  this  group  except  for  the  fact  that  the  reported  figures 
are  for  an  experimental  area  which  is  not  representative  of 
the  entire  country. 

The  second  pattern  of  change  is  that  where  there  has 
been  very  modest  or  practically  no  improvement  in  the  rela- 
tive number  of  deaths  lacking  accurate  diagnosis.  Ecuador, 
Peru,  and  Venezuela  followed  this  pattern  of  minimal  change. 
Although  there  is  a lack  of  data,  Bolivia  also  probably 
belongs  in  this  group. 

An  increase  in  the  proportion  of  deaths  for  which 
accurate  diagnoses  are  lacking,  the  third  pattern,  is  found 
in  Brazil  and  Argentina.  In  the  case  of  Brazil,  most  of 
the  increase  can  be  attributed  to  an  expansion  of  the  area 
for  which  the  statistics  are  available  to  include  a popula- 
tion which  is  more  heterogeneous  with  respect  to  medical 
attention  and  health  facilities.  It  is  not  known  whether 
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TABLE  6 

NUMBER  AND  PERCENTAGES  OF  DEATHS  DUE  TO  SENILITY,  ILL-DEFINED, 
AND  UNKNOv'ffif  CAUSES  (B45)  , AND  ALL  OTHER  DISEASES  (B46)  IN  THE 
NATIONS  OF  SOUTH  AMERICA,  SELECTED  YEARS  IN  THE  PERIOD 

1954-1964 


Country 

Total 

Deaths  due  to  senility, ill- 
defined,  and  unknown  causes 

number 

(B45) , and  all  other  dis- 

and  year 

of  deaths 

eases  (B46) 

, Per  cent  of 

Number 

total  deaths 

Argent ina 


1955 

(P) 

167.178 

50,009 

29.9 

1960 

170,195 

65,608 

38.5 

Bolivia 

1954 

36,812 

10,529 

28.6 

Brazil 

^ 1954 

32,339 

3,629 

11.2 

a/  1961 

162,710 

34,117 

21.0 

Chile 

1955 

87,843 

18,442 

21.0 

1964 

94,058 

10,009 

10.6 

Colombia 

e/  1955 

161,863 

52,084 

32.2 

1964 

(P) 

175,349 

29,650 

16.9 

Ecuador 

1955 

57,226 

15,772 

27.6 

1964 

58,989 

14,533 

24.6 

Paraguay 

f/  1955 

9,126 

3,971 

43.5 

1962 

9,311 

2,562 

27.5 

Peru 

c.q/  1955 

36,210 

5,779 

16.0 

b/  1963 

56,276 

10,572 

18.8 

Uruguay 

1955 

20,611 

3,571 

17.3 

1961 

21,954 

2,394 

10.9 
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TABLE,  6. — Continued 


Country 
and  year 

Total 
number 
of  deaths 

Deaths  due  to  senility , ill- 
defined,  and  unknown  causes 
(B45) , and  all  other  dis- 
eases (B46) 

Per  cent  of 

Number  ^otal  deaths 

Venezuela 
a/  1955 

52,294 

20,366 

38.9 

cj  1963 

58,269 

19,670 

33.8 

(P)  Provisional  or  preliminary. 

^ Statistics  only  for  the  State  of  Sao  Paulo  and  the 

Cities  of  Recife  and  Rio  de  Janeiro. 

ty'  Comprises  only  those  deaths  with  medical  certifica- 

tion and  excludes  deaths  due  to  accident,  suicide, 
and  homicide. 

£/  Excludes  Indian  jungle  population. 

^ Statistics  only  for  the  Federal  District,  which  is 

now  the  State  of  Guanabara. 

^ Data  are  burial  permits. 

fy  Data  are  for  an  area  covered  by  44  Health  Units  and 

76  Health  Posts,  which  is  not  representative  of 
Par aguay . 

g/  Data  are  medically  certified  deaths  only. 

Sources;  Compiled  and  computed  from  data  in  the 
United  Nations,  Demographic  Yearbook,  1961  (New  York: 

United  Nations  Statistical  Office,  1961);  United  Nations, 
Demographic  Yearbook.  1957  (New  York:  United  Nations 

Statistical  Office,  1957);  and  Inter  American  Statistical 
Institute,  America  en  Cifras,  1965,  Situacion  Demografica: 
Estado  V Movimiento  de  la  Poblacion  (Washington,  D.C.: 

Pan  American  Union,  1966) . 
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the  increase  in  the  relative  number  of  deaths  lacking  ac- 
curate diagnoses  in  Argentina  is  due  to  a deterioration 
in  the  conditions  promoting  accurate  diagnoses  or  is  the 
result  of  a lack  of  comparability  with  the  figure  for  the 
earlier  year. 

Although  Chile,  Uruguay,  and  Colombia  showed  sub- 
stantial improvement  during  the  time  period,  only  Chile 
and  Uruguay  are  approaching  the  level  of  diagnostic  pre- 
cision present  in  the  nations  where  the  mortality  statis- 
tics are  known  to  be  relatively  accurate.  The  other  nations 
of  South  America  still  suffer  in  this  comparison.^ 

It  is  difficult  to  reconcile  the  claim  by  Venezuela 
of  the  great  percentage  of  its  deaths  having  medical  certi- 
fication with  the  relatively  large  proportion  of  its  deaths 
for  which  adequate  diagnoses  are  lacking.  It  can  only  be 
assumed  that  in  many  cases  the  physician  is  certifying  to 
the  presence  of  a dead  body  rather  than  having  any 
knowledge  of  a clinical  picture. 


^See  Appendix,  Table  15,.for  comparative  statistics. 
The  difference  is  even  greater  when  it  is  noted  that  in 
the  countries  known  to  have  accurate  statistics  more  deaths 
are  attributed  to  all  other  diseases  (B46) , which  repre- 
sencs  a higher  level  of  diagnostic  accuracy,  than  to  senil- 
ity, ill-defined,  and  unl-cnown  causes  (B45)  . With  the 
exception  of  Uruguay,  this  is  the  reverse  of  the  situation 
found  in  the  nations  of  South  America. 
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The  Correctness  of  Nosological 
Coding  Procedures 

The  accurate  diagnosis  of  disease  and  the  proper 
certification  of  death  are  of  little  advantage  unless  the 
nosologist  classifies  each  of  the  disease  entities  so  as 
to  reflect  the  proper  causes  of  death.  The  performance  of 
this  critical  step  of  converting  a diagnosis  into  a statis- 
tical entry  was  greatly  simplified  with  the  introduction  of 
the  Sixth  Revision  of  the  International  Classification  of 
Diseases . 

With  this  revision  there  was  general  acceptance  of 
the  underlying  cause  of  death  as  the  main  cause  to  "be 
tabulated,  and  there  was  endorsement  of  the  rules  for 
selecting  that  cause  of  death  as  well  as  adoption  of  the 
lists  for  the  tabulation  of  mortality  data.  The  certifier's 
statement  as  to  the  underlying  cause  of  death  is  ordinarily 
accepted.  Only  in  exceptional  circumstances,  when  the  in- 
formation is  inconsistent,  incomplete,  or  equivocal,  may 
the  nosologist  resort  to  the  special  classification  rules 
which  are  included  in  the  International  Classification  of 
Diseases.^  The  Seventh  Revision,  which  was  adopted  in  1955 

^W’orld  Health  Organization,  Manual  of  the  Interna- 
tional Statistical  Classification  of  Diseases.  Injuries,  ^nd 
c-iuses  of  Death.  Sixth  Revision  (Geneva:  World  Health 

Organization,  1948-49),  2 vols. 
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and  used  in  most  countries  by  1960,  contained  only  minor 
modifications  of  the  previous  revision  and  helped  to  elim- 
inate some  of  the  problems  of  the  earlier  revision.^ 

The  publication  of  the  manuals  for  the  class-ifica- 
tion  of  diseases  was  the  first  major  step  in  attaining  com- 
parability in  the  cause-of-death  statistics  from  the  nations 
of  South  America.  The  second  major  step  was  the  establish- 
ment of  the  Latin  American  Center  for  the  Classification  of 
Diseases  in  Caracas,  Venezuela.  Hundreds  of  people  from 
South  America  have  received  instruction  there  in  interna- 
tional procedures  in  the  collection  and  classification  of 
causes  of  death. ^ Every  national  statistical  office  in 
South  America  has  at  least  one  well-trained  nosologist  to 
supervise  the  classification  and  coding  procedures. 

The  third  major  step  was  increased  communication 
among  the  vital  statisticians  of  various  countries.  Evi- 
dence of  this  may  be  seen  in  the  translation  into  Spanish 

^World  Health  Organization,  Manual  of  the  Interna- 
tional Statistical  Classification  of  Diseases,  Injuries. 
and  Causes  of  Death.  1955  Revision  (Geneva:  World  Health 

Organization,  1957),  2 vols. 

2 

Ruth  R.  Puffer  in  the  discussion  of  the  paper  by 
Adolfo  Gaete-Darbo,  "Appraisal  of  Vital  Statistics  in  Latin 
America,"  The  Milbank  Memorial  Fund  Quarterly.  Vol.  XLII, 

No.  2 (1964),  Part  2,  p.  109. 
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of  the  annual  Vital  Statistics  Instruction  Manual  published 
by  the  National  Centex  fox  Health  Statistics  of  the  United 
States  Public  Health  Sexvice  and  the  pexiodical  Nosology 
Guidelines  published  by  that  saine  agency.  These  publica™ 
tions  axe  designed  to  supplement  the  manual  of  the  Woxld 
Health  Oxganization. 

Although  national  diffexences  do  exist  in  the  cexti- 
fication  of  some  diseases,  and  vaxious  national  minox  modi- 
fications of  coding  pxoceduxes  do  occux,  the  coxxectness  of 
the  nosological  coding  pxoceduxes  is  of  a high  oxdex  in  the 
nations  of  South  Amexica.  This  potential  souxce  of  inaccuxacy 
has,  in  pxactice,  been  xeduced  to  a minimum. 


CHAPTER  V 


IMPORTANT  CAUSES  OF  DEATH 

Although  cause-of-death  statistics  ostensibly  pro- 
vide only  data  about  the  number  of  persons  succumbing  to 
the  various  underlying  causes  of  death,  this  procedure 
limits  largely  the  usefulness  of  these  materials  to  clin- 
ical studies  and  evaluations  of  specific  programs.  Further- 
more, the  information  can  be  used  for  these  purposes  only 
when  there  is  a relatively  high  degree  of  accuracy  in  the 
diagnoses  and  certification  of  the  causes  of  death.  Thus, 
an  analysis  of  the  ranking  of  the  importance  of  specific 
causes  of  death  in  the  various  nations  of  South  America 
would  be  of  little  value. 

However,  cause-of-death  statistics  can  be  used  as 
a source  of  basic  data  for  two  types  of  analyses  of  health 
and  illness  in  populations.  First,  they  can  provide  a 
good  index  of  the  level  of  public  health  problems  of  a 
population.  The  proportion  of  conditions  amenable  to 
public  health  measures  (i.e.,  infective  and  parasitic 
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diseases  [B1-B17] , certain  diseases  of  the  digestive  system 
[B33-B37] , and  certain  diseases  of  early  infancy  [B42-B44]) 
of  all  deaths  can  be  used  as  such  a yardstick.  The  degener- 
ative diseases  (such  as  malignant  neoplasms  [B18] , vascular 
lesions  of  the  central  nervous  system  [B22] , and  certain 
diseases  of  the  circulatory  system  [B24-B29])  vhich  are  not 
readily  influenced  by  known  public  health  measures  may  be 
considered  as  complementary  to  those  that  respond  to  public 
health  programs. 

A second  type  of  analysis  utilizing  cause-of-death 
statistics  is  the  measurement  of  the  level  of  medical  atten- 
tion available  to  a population.  Accurate  diagnoses  are 
essential  in  order  for  appropriate  and  effective  therapeutic 
measures  to  be  applied  successfully.  The  level  of  medical 
resources  is  reflected  in  the  adeguacy  of  diagnoses  and  the 
utilization  of  therapy  to  prevent  death  from  those  conditions 
which  can  be  controlled  by  modern  medical  techniques. 

Conditions  Amenable  to 
Public  Health  Measures 

The  prevention  of  disease  that  can  lead  to  death  is 
the  primary  objective  of  public  health  programs.  All  of 
them  aim  to  reduce  mortality.  Immunization,  the  control  of 
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insect  and  animal  vectors  of  disease,  quarantine,  and  sani- 
tation are  basic  public  health  techniques  that  have  been 
used  with  great  success  to  reduce  mortality  in  the  econom- 
ically and  socially  developed  countries  throughout  the 
world.  These  techniques  function  by  breaking  the  chain  of 
transmission  of  the  disease  and  are  effective  primarily 
against  the  infective  and  parasitic  diseases. 

Although  most  diseases  having  infective  or  para- 
sitic etiologies  are  included  in  the  category  of  infective 
and  parasitic  diseases  (B1-B17) , there  are  important  exclu- 
sions. The  gastro-enteric  diseases  are  included  in  the 
infective  and  parasitic  category  (B1-B17)  only  when  the 
etiological  organism  has  been  specifically  diagnosed  and 
certified.  Unless  there  has  been  this  precise  diagnosis, 
the  death  is  classified  to  gastritis,  duodenitis,  enteritis, 
and  colitis  (B36) . Similarly,  most  infections  of  infants 
would  be  attributed  to  infections  of  the  newborn  (B43)  or 
other  diseases  peculiar  to  early  infancy  (B44)  unless 
there  was  a diagnosis  of  the  specific  etiological  organism. 

In  order  to  combine  the  deaths  due  to  gastro-enteric 
diseases  and  the  infections  of  infants  with  the  other  infec- 


tive and  parasitic  diseases,  it  is  necessary  also  to  include 
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TABLE  7 

NUMBER  AND  PERCENTAGES  OF  DEATHS  DUE  TO  DISEASES  AMENABLE  TO 
PUBLIC  HEALTH  MEASURES  IN  THE  NATIONS  OF  SOUTH  AMERICA, 
SELECTED  YEARS  IN  THE  PERIOD  1954-1964 


Country 
and  year 

Total 

number 

Deaths 

amenable 

due  to  diseases 
to  public  health 
measures* 

of  deaths 

Number 

Per  cent  of 
total  deaths 

Argentina 

1955 

1960 

(P) 

167,178 

170,195 

25,110 

23,462 

15.0 

13.8 

Bolivia 

1954 

36,812 

14,411 

31.0 

Brazil 
^ 1954 

^ 1961 

32,339 

162,710 

10,173 

48,298 

31.4 

29.7 

Chile 

1955 

1964 

87,843 

94,058 

25,520 

29,864 

29.0 

31.6 

Colombia 
§y  1955 

1964 

(P) 

161,863 

175,349 

50,893 

59,245 

31.4 

33.8 

Ecuador 

1955 

1964 

57,226 

58,989 

25,146 

21,531 

43.9 

39.9 

Paraguay 
f/  1955 

1962 

9,129 

9,311 

2,311 

2,091 

25.3 

22.4 

Peru 

c,q/  1955 
1963 

36,310 

56,276 

15,006 

21,416 

41.3 

38.0 

Uruguay 

1955 

1961 

20,611 

21,954 

2,322 

3,272 

11.3 

14.9 

TABLE  7. — Continued 


Country 
and  year 

Total 
number 
of  deaths 

Deaths 

amenable 

due  to  diseases 
to  public  health 
measures* 

Number 

Per  cent  of 
total  deaths 

Venezuela 

g/  1955 

52,294 

15,400 

29.4 

c/  1963 

58, 269 

14,859 

25.5 

*Includes  infective  and  parasitic  diseases  (B1-B17) , 
certain  diseases  of  the  digestive  system  (B33-B37) , and  cer- 
tain diseases  of  early  infancy  (B42-B44) . 


(P)  Provisional  or  preliminary. 

^ Statistics  only  for  the  State  of  Sao  Paulo  and  the 

Cities  of  Recife  and  Rio  de  Janeiro. 

Comprises  only  those  deaths  with  medical  certifica- 
tion and  excludes  deaths  due  to  accident,  suicide, 
and  homicide. 

_c/  Excludes  Indian  jungle  population. 

^ Statistics  only  for  the  Federal  District,  which  is 

now  the  State  of  Guanabara. 

^ Data  are  burial  permits. 

J/  Data  are  for  an  area  covered  by  44  Health  Units  and 

76  Health  Posts,  which  is  not  representative  of 
Paraguay. 

g/  Data  are  medically  certified  deaths  only. 

Sources:  Compiled  and  computed  from  data  in  the 

United  Nations,  Demographic  Yearbook,  1961  (New  York: 

United  Nations  Statistical  Office,  1961);  United  Nations, 
Demographic  Yearbook.  1957  (New  York:  United  Nations 

Statistical  Office,  1957);  and  Inter  American  Statistical 
Institute,  America  en  Cifras,  1965,  Situacion  Demografica: 
Estado  V Movimiento  de  la  Poblacion  (Washington,  D.C.: 

Pan  American  Union,  1966) . 
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deaths  from  certain  diseases  which  are  classified  similarly, 
but  \diich  are  not  of  infective  or  parasitic  origin.  The 
error  which  is  introduced  by  this  procedure  is  comparatively 
small,  and  it  becomes  insignificant  when  consideration  is 
given  to  the  problem  of  distinguishing  between  these  infec- 
tive and  noninfective  conditions  when  the  symptomology  may 
be  similar  and  only  the  results  of  laboratory  tests  can 
supply  the  correct  answer . 

No  nation  in  South  America  has  achieved  the  same 
low  proportion  of  deaths  due  to  diseases  amenable  to  public 
health  measures  as  may  be  found  in  most  of  the  countries  of 
Europe  and  in  the  United  States  of  America  and  Australia. 

In  most  of  these  countries  less  than  10  per  cent  of  the 
deaths  are  attributed  to  these  causes.  Only  Argentina  and 
Uruguay  approach  this  level. ^ The  other  nations  of  that 
continent  have  two  to  four  times  this  relative  number  of 
preventable  deaths. 


^See  Appendix, Table  15, for  comparative  statistics. 
Differences  between  the  Sixth  and  Seventh  Revisions  of  the 
International  Classification  of  Diseases  are  ignored,  since 
only  insignificant  changes  would  result  in  any  but  the 
detailed  categories.  See  Mattie  M.  Faust  and  Alice  B. 
Dolman,  "Comparability  of  Mortality  Statistics  for  the 
Sixth  and  Seventh  Revisions:  United  States,  1958,"  Vital 

Statistics  — Special  Reports.  Vol . 51,  No.  4 (1965) . 
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Diseases  VJhich  Reflect  the  Level 
of  Available  Medical  Care 

VThen  adequate  measures  for  the  prevention  of  infec- 
tive and  parasitic  diseases  are  lacking,  it  does  not  neces- 
sarily follow  that  deaths  from  these  causes  will  be  numer- 
ous. Modern  medicine  has  a large  arsenal  of  weapons  for  the 
cure  of  infective  and  parasitic  diseases.  These  range  from 
direct  antibiotic  therapy  to  general  supportive  therapy  and 
symptomatic  treatment  of  the  illness.  However,  where  reli- 
ance is  placed  upon  the  medical  treatment  of  illness  rather 
than  the  prevention  of  disease,  the  level  of  mortality  from 
infective  and  parasitic  diseases  will  be  slightly  higher. 
This  is  because  some  ill  persons  will  die  despite  adequate 
therapy,  when  they  would  not  have  even  become  ill  had  there 
been  effective  prevention. 

The  level  of  medical  care  is  inversely  related  to 
the  proportion  of  deaths  occurring  with  lack  of  precise 
diagnoses  of  the  illnesses  as  well  as  deaths  from  causes 
where  effective  therapy  is  known  to  exist.  Statistics  for 
deaths  amenable  to  public  health  measures;  deaths  that  are 
inaccurately  diagnosed  or  certified  and  are  classified  to 
senility,  ill-defined,  and  unknown  causes  (B45)  and  all 
other  causes  (B46) ; and  deaths  due  to  certain  diseases 
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of  the  respiratory  system  (B30-B32)  are  combined  and  pre- 
sented in  Table  8.  The  diseases  of  the  respiratory  system 
are  included  because  even  when  there  may  not  be  a specific 
antibiotic  therapy  available  for  a particular  disease,  a 
high  level  of  general  supportive  and  symptomatic  therapy 
will  markedly  reduce  mortality  from  these  diseases. 

Only  Uruguay  compares  favorably  with  the  countries 
of  the  world  known  to  have  high  levels  of  medical  care.  In 
the  other  nations  of  South  America,  deaths  due  to  diseases 
which  reflect  a low  level  of  available  medical  care  number 
50  to  75  per  cent  of  the  total  deaths.  In  conparison,  these 
causes  account  for  approximately  25  per  cent  of  all  causes 
of  death  in  the  United  States  of  America,  Denmark,  England 
and  Wales,  and  Australia. 

The  degenerative  diseases,  malignant  neoplasms  (B18) , 
vascular  lesions  of  the  central  nervous  system  (B22) , and 
certain  diseases  of  the  circulatory  system  (B24-B29) , are 
causes  of  death  for  which  modern  medicine  lacks  cures  and 
can  only  delay  the  time  of  death.  .Despite  their  association 
with  the  aging  process  of  humans,  these  diseases  can  be 
important  causes  of  death  even  in  the  younger  ages,  when 
mortality  from  other  causes  of  death  is  reduced  to  compare- 
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TABLE  8 

NUMBER  and  PERCENTAGES  OF  DEATHS  DUE  TO  DISEASES  WHICH 
REFLECT  THE  LEVEL  OF  AVAILABLE  MEDICAL  CARE  IN  THE 
NATIONS  OF  SOUTH  AI-IERICA,  SELECTED  YEARS  IN  THE 

PERIOD  1954-1964 


Country 
and  year 

Total 

Deaths  due  to  diseases 
which  reflect  the  level  of 

number 

available  medical  care 

of  deaths 

Number 

total  deaths 

Argentina 


1955 

(P) 

167,178 

83,339 

49.8 

1960 

170,195 

97,131 

57.1 

Bolivia 

1954 

36,812 

25,242 

68.6 

Brazil 

d/ 

1954 

32,339 

16,500 

51.0 

1961 

162,710 

94,398 

58.0 

Chile 

1955 

87,843 

61,498 

70.0 

1964 

94,058 

55,579 

59.1 

Colombia 

§y 

1955 

161,863 

121,476 

75.0 

1964 

(P) 

175,349 

110,601 

63.1 

Ecuador 

1955 

57,226 

50,104 

87.6 

1964 

58,989 

46, 364 

78.6 

Par aguay 

1/ 

1955 

9,129 

7,038 

77.1 

1962 

9,311 

5,336 

57.3 

Peru 

1955 

36,310 

26,123 

71.9 

V 

1963 

56, 276 

45,731 

81.3 

Uruguay 

1955 

20,611 

6,922 

33.6 

1961 

21,954 

6,254 

29.7 
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TABLE  8.- 

-Continued 

Country 

Total 

number 

Deaths  due  to  diseases 
which  reflect  the  level  of 
available  medical  care 

and  year 

of  deaths 

Number 

Per  cent  of 
total  deaths 

Venezuela 
2/  1955 

qj  1963 

52,294 
58, 269 

38,953 

38,015 

74.5 

65.2 

*Includes  infective  and  parasitic  diseases  (B1-B17) ; 
certain  diseases  of  the  respiratory  system  (B30-B32) 7 cer- 
tain diseases  of  the  digestive  system  (B33-B37) ; certain 
diseases  of  early  infancy  (B42-B44) ; senility,  ill-defined, 
and  unknown  causes  (B45>;  and  all  other  diseases  (B46) . 

(P)  Provisional  or  preliminary. 

Statistics  only  for  the  State  of  Sao  Paulo  and  the 
Cities  of  Recife  and  Rio  de  Janeiro. 

h/  Comprises  only  those  deaths  with  medical  certifica- 

tion and  excludes  deaths  due  to  accident,  suicide, 
and  homicide. 

£/  Excludes  Indian  jungle  population. 

d/  Statistics  only  for  the  Federal  District,  which  is 

now  the  State  of  Guanabara. 

_e/  Data  are  burial  permits. 

^ Data  are  for  an  area  covered  by  44  Health  Units  and 

76  Health  Posts,  which  is  not  representative  of 
Paraguay. 

g^/  Data  are  medically  certified  deaths  only. 

Sources;  Compiled  and  computed  from  data  in  the 
United  Nations,  Demographic  Yearbook,  1961  (New  York: 

United  Nations  Statistical  Office,  1961) 7 United  Nations, 
Demographic  Yearbook.  1957  (New  York:  United  Nations 

Statistical  Office,  1957) 7 and  Inter  American  Statistical 
Institute,  America  en  Cifras,  1965,  Situacion  Demografica: 
Estado  v Movimiento  de  la  Poblacion  (Washington,  D.C.; 

Pan  American  Union,  1966) . 
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tively  low  levels.  In  this  sense  they  are  complementary 
to  the  diseases  which  reflect  the  level  of  medical  care. 

In  all  of  South  America  only  in  Uruguay  does  the 
proportion  of  deaths  due  to  degenerative  diseases  compare 
to  those  found  in  countries  known  to  have  high  levels  of 
medical  care.  In  these  countries  over  50  to  almost  70  per 
cent  of  all  deaths  are  attributed  to  these  diseases.  Less 
than  one-third  of  all  deaths  are  so  classified  in  the  other 
nations  of  South  America. 

Trends  in  Causes  of  Death 

Improvements  in  the  percentages  of  deaths  due  to 
causes  amenable  to  public  health  measures  have  not  been 
great.  In  some  countries,  such  as  Argentina  and  Peru,  the 
apparent  modest  improvement  was  the  result  of  changes  in 
classification,  since  the  percentage  of  deaths  due  to 
causes  which  reflect  the  lack  of  medical  care  increased. 

There  is  absolutely  no  indication  that  there  was 
any  rapid  change  in  the  relative  importance  of  causes  of 

^National  Center  for  Health  Statistics,  The  Change 
in  Mortality  Trend  in  the  United  States.  N.C.H.S.  Series 
3,  No.  1 (Washington,  D.C.:  U.S.  Public  Health  Service, 

1964)  . 
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TABLE  9 

NUMBER  AND  PERCENTAGES  OF  DEATHS  DUE  TO  DEGENERATIVE  DISEASES 
IN  THE  NATIONS  OP  SOUTH  AMERICA,  SELECTED  YEARS 


IN  THE  PERIOD 

1954-1964 

Country 

Total 
number 
of  deaths 

Deaths  due  to  degenerative 
diseases* 

and  year 

Number 

Per  cent  of 
total  deaths 

Argentina 

1955  (P) 

167,178 

65,677 

39.3 

1960 

170,195 

53,472 

31.4 

Bolivia 

1954 

36,812 

1,678 

4.6 

Brazil 

^ 1954 

V 1961 

162,710 

50,030 

30.7 

Chile 

1955 

87,843 

17,074 

19.4 

1964 

94,058 

23,137 

24.6 

Colombia 
§y  1955 

161,863 

18,418 

11.4 

1964  (P) 

175,349 

26,461 

. 15.1 

Ecuador 

1955 

57,226 

3,147 

5.5 

1964 

58,989 

4,124 

7.0 

Paraguay 
f/  1955 

9,126 

1,140 

12.5 

1962 

9,311 

1,455 

15.6 

Peru 

c.q/  1955 

36,210 

5,690 

15.7 

56,276 

7,115 

12.6 

Uruguay 

1955 

20,611 

10,064 

48.8 

1961 

21,954 

11,657 

53.1 
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TABLE 

9 . — Continued 

Cou ntry 

Total 
number 
of  deaths 

Deaths  due  to  degenerative 
diseases* 

and  year 

Number 

Per  cent  of 
total  deaths 

Venezuela 
qJ  1955 

52,294 

8,091 

15.5 

cy  1963 

58, 269 

' 12,182 

20.9 

*Includes 

malignant 

neoplasms  (B18) 

, vascular  lesions 

of  the  central  nervous  system  (B22),and  certain  diseases  of 
the  circulatory  system  (B24'-B29)  . 


(P)  Provisional  or  preliminary. 

a/  Statistics  only  for  the  State  of  Sao  Paulo  and  the  • 

Cities  of  Recife  and  Rio  de  Janeiro. 

by  Comprises  only  those  deaths  with  medical  certifica- 

tion and  excludes  deaths  due  to  accident,  suicide, 
and  homicide. 

qj  Excludes  Indian  jungle  population. 

^ Statistics  only  for  the  Federal  District,  which  is 

now  the  State  of  Guanabara. 

qJ  Data  are  burial  permits. 

£/  Data  are  for  an  area  covered  by  44  Health  Units  and 

76  Health  Posts,  which  is  not  representative  of 
Paraguay. 

qJ  Data  are  medically  certified  deaths  only. 

Sources:  Compiled  and  computed  from  data  in  the 

United  Nations,  Demographic  Yearbook,  1961  (New  York: 

United  Nations  Statistical  Office,  1961);  United  Nations, 
Demographic  Yearbook.  1957  (New  York:  United  Nations 

Statistical  Office,  1957) ; and  Inter  American  Statistical 
Institute,  America-  en  Cifras,  1965,  Situacion  Demografica: 
Estado  v Movimiento  de  la  Poblacion  (Washington,  D.C.: 

Pan  American  Union,  1966)  . 
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death  during  the  period  1954-1964.  However,  the  greatest 
improvement,  small  as  it  may  have  been,  was  found  in  those 
countries  which  had  the  largest  percentages  of  total  deaths 
attributed  to  those  causes  which  reflect  the  level  of 
available  medical  care. 

A detailed  examination  of  the  tables  in  this  chapter 
leaves  no  doubt  that  the  causes  of  death  amenable  to  public 
health  measures,  and  those  reflecting  the  lack  of  medical 
care,  have  been  and  are  presently  the  most  important  sources 
of  mortality  in  all  the  nations  of  South  America,,  with  the 
possible  exception  of  Uruguay.  Unless  there  is  a more 
rapid  change  in  the  health  conditions  of  South  America  in 
the  future  than  there  was  between  1954  and  1964,  it  will  be 
many  years  before  the  degenerative  diseases  assume  the 
importance  there  that  they  have  in  other  parts  of  the  world. 


CHAPTER  VI 


RURAL-URBAN  DIFFERENTIALS  IN  CAUSE  OF  DEATH 


The  observation  that  the  rural  death  rates  are 
lower  than  the  urban  was  originally  made  by  John  Graunt  in 
1662.  Since  that  time  repeated  observations  of  this  phe- 
nomenon in  many  parts  of  the  world  have  resulted  in  the 
statement  that  this  differential  "...  probably  is  still 
true  in  most  parts  of  the  world. Improvements  in 
environmental  sanitation  in  urban  areas  and  the  great  con- 
centration of  medical  care  resources  in  the  cities  may  be 

2 

changing  this  differential. 

The  reported  improvements  in  environmental  sanita- 
tion, control  of  communicable  diseases,  maternal  and  child 


^T . Lynn  Smith , Fundamentals  of  Population  Study 
(New  York:  J.  B.  Lippincott  Company,  1960),  p.  22.  See 

also  T.  Lynn  Smith,  Brazil:  People  and  Institutions, 

revised  edition  (Baton  Rouge,  La.:  Louisiana  State  Univer- 

sity Press,  1963),  pp.  110-111. 

^United  Nations,  Department  of  Economic  and  Social 
Affairs,  Population  Bulletin  of  the  United  Nations,  No . 6 - 
1962  (New  York:  United  Nations,  1963) , p.  16. 
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health  services,  and  availability  of  medical  resources  in 
the  nations  of  South  America  have  tended  to  be  concentrated 
in  the  urban  areas  to  a greater  degree  than  in  the  rural 
areas. ^ This  has  given  rise  to  the  conjecture  that  re- 
ported declines  in  mortality  in  these  countries  since  1945 
have  been  primarily  the  result  of  these  improvements  in 

urban  areas.  However,  measures  of  rural-urban  differentials 

2 

are  generally  lacking  in  South  America. 

Definitions  of  Rural  and  Urban 

The  published  mortality  statistics  for  the  countries 
of  South  America  do  not  separate  deaths  in  rural  areas  from 
those  in  urban  districts.  Therefore,  the  technique  used  in 
this  analysis  is  to  take  the  deaths  in  the  provinces  contain' 
ing  the  largest  cities  in  the  nation  and  compare  them  to  the 
deaths  in  the  rest  of  the  country.  Chile,  Colombia,  and 
Ecuador,  representing  the  three  levels  in  percentage  of 
deaths  that  were  certified  by  physicians,  were  chosen  for 
this  analysis. 

The  provinces  of  Valparaiso, Santiago,  and  Concepcion 

^Milton  I.  Roemer,  Medical  Care  in  Latin  America. 

Pan  American  Union  Studies  and  Monographs,  III  (Washington, 
D.C.:  Pan  American  Union,  1963),  passim. 

^United  Nations,  Department  of  Economic  and  Social 
Affairs,  op.  cit..  p.  31. 
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represent  the  most  urban  populations  in  Chile.  These  con- 
tain the  Cities  of  Valparaiso  and  Vina  del  Mar,  Santiago, 
and  Concepcion,  respectively.  In  Colombia  the  most  urban 
populations  are  in  the  Departments  of  Antioquia,  Atlantico, 
Cundinamarca,  and  Valle  del  Cauca,  which  contain  the  Cities 
of  Medellin,  Barranquilla,  Bogota,  and  Cali,  respectively. 

The  Provinces  of  Guayas  and  Pichincha  were  considered  to  be 
the  most  urban  in  Ecuador,  since  these  contain  the  Cities 
of  Guayaquil  and  Quito,  respectively. 

Differentials  in  Cause  of  Death 

Deaths  from  causes  amenable  to  public  health  measures 
are  relatively  equally  represented  in  the  most  urban  prov- 
inces and  the  rest  of  the  country  in  Chile. ^ Deaths  from 
these  causes  comprise  29.0  per  cent  of  all  mortality  in  the 
urban  provinces  and  30.4  per  cent  of  that  in  the  rest  of 
the  country.  This  is  in  contrast  to  Colombia,  where  the 
deaths  from  these  causes  constitute  34.3  per  cent  of  the 
total  in  the  most  urban  departments  and  30.3  per  cent  in  the 

^This  includes  infective  and  parasitic  diseases 
(B1-B17) , certain  diseases  of  the  digestive  system  (B33-B37) , 
and  certain  diseases  of  early  infancy  (B42-B44) . 
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TABLE  10 

PERCENTAGES  SELECTED  CAUSES  OF  DEATH  ARE  OF  ALL  REPORTED 
deaths  in  the ^ provinces  of  VALPARAISO,  SANTIAGO,  AND 
CONCEPCION,  AND  IN  THE  REST  OF  CHILE,  1957 


Cause  of  death 

Provinces  of 
Valparaiso, Santiago, 
and  Concepcion 

The 

of 

1 rest 
Chile 

Number 

Per  cent 

Number 

Per  cent 

Total  deaths 

39,171 

100.0 

52,335 

100,0 

Infective  and  parasitic 
(B1-B17) 

2,797 

7.1 

4,  293 

8.2 

Malignant  neoplasms  (B18)  3,646 

9.3 

3,191 

6.1 

Vascular  lesions  of  the 
central  nervous 
system  (B22) 

2,298 

5.9 

1,709 

3.3 

Certain  diseases  of  the 
circulatory  system 
(B24-B29) 

3,374 

8.6 

3,197 

6.1 

Certain  diseases  of  the 
respiratory  system 
(B30-B32) 

7,698 

. 19.6 

14,034 

26.8 

Certain  diseases  of  the 
digestive  system 
(B33-B37) 

2,186 

5.6 

2,635 

5.0 

Certain  diseases  of 
early  infancy 
(B42-B44) 

6,370 

16.3 

8,998 

17.2 

Senility,  ill-defined, 
and  unknown  causes 
(B45) 

2,644 

6.7 

5,459 

10.4 

Source;  Compiled  and  computed  from  data  in  the  Chile, 
Direccion  de  Estadxstica  y Censos,  Demografia  Ano  1957 
(Santiago,  Chile:  Direccion  de  Estadistica  y Censos,  1961).. 
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TABLE  11 

PERCENTAGES  SELECTED  CAUSES  OF  DEATH  ARE  OP  ALL  REPORTED 
DEATHS  IN  THE  DEPARTMENTS  OF  ANTIOQUIA,  ATL^ICO,  CUNDIN- 
AMARCA,  AND  VALLE  DEL  CAUCA,  AND  IN  THE  REST  OF  COLOMBIA, 

1959 


Cause  of  death 

Departamentos  of 
Antioquia, Atlantico, 
Cundinamarca,  and 
Calle  del  Cauca 

The  rest 
of  Colombia 

Number 

Per  cent 

Number  Per  cent 

Total  deaths 

75,532 

100.0 

101,302 

100.0 

Infective  and  parasitic 
(B1-B17) 

7,465 

9.9 

11,851 

11.7 

Malignant  neoplasms  (B18)  3,837 

5.1 

2,600 

2.6 

Vascular  lesions  of  the 
central  nervous 
system  (B22) 

2,072 

2.7 

1,620 

1.6 

Certain  diseases  of  the 
circulatory  system 
(S24-B29) 

5,613 

7.4 

4,104 

4.0 

Certain  diseases  of  the 
respiratory  system 
(B30-B32) 

8,199 

10.8 

14,720 

14.5 

Certain  diseases  of  the 
digestive  system 
(B33-B37) 

10,685 

14.1 

10,055 

9.9 

Certain  diseases  of 
early  infancy 
(B42-B44) 

7,757 

10.3 

8,779 

8.7 

Senility,  ill-defined, 
and  unknown  causes 
(B45) 

9,150 

12.1 

26,369  , 

26.0 

Source;  Compiled  and  computed  from  data  in  the 
Colombia,  Departamento  Administrativo  Nacional  de  Estadistica, 
Anuario  General  de  Estadistica  1959  (Bogota,  Colombia; 
Departamento  Administrativo  Nacional  de  Estadistica,  1960) . 
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TABLE  12 


PERCENTAGES  SELECTED  CAUSES  OF  DEATH  ARE  OF  ALL  REPORTED 

deaths  in  the  provinces  of  guayas  and  pichincha,  and  in 

THE  REST  OF  ECUADOR,  1958 


Cause  of  death 

Provinces  of 
Guayas  and 
Pichincha 

The  rest 
of  Ecuador 

Number 

Per  cent 

Number 

Per  cent 

Total  deaths 

17,378 

100.0 

43,572 

100.0 

Infective  and  parasitic 
(B1-B17) 

3,321 

19.1 

9,041 

20.7 

Malignant  neoplasms  (B18) 

. 704 

4.0 

765 

1.8 

Vascular  lesions  of  the 
central  nervous 
system  (B22) 

264 

1.5 

395 

0.9 

Certain  diseases  of  the 
circulatory  system 
(B24-B29) 

726 

4.2 

835 

1.9 

Certain  diseases  of  the 
respiratory  system 
(B30-B32) 

2,902 

16.7 

8,113 

18.6 

Certain  diseases  of  the 
' digestive  system 
(B33-B37) 

2,751 

15.8 

3,445 

7.9 

Certain  diseases  of 
early  infancy 
(B42-B44) 

1,285 

7.4 

1,801 

4.1 

Senility,  ill-defined, 
and  unknown  causes 
(B45) 

2,430 

14.0 

12,761 

29.3 

Source;  Compiled  and  computed  from  data  in  the 
Ecuador,  Direccion  General  de  Estadistica  y Censos,  Anu ar io 
de  Estadisticas  Vitales  1958  (Quito,  Ecuador:  Direccion 

General  de  Estadistica  y Censos,  1960) . 
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remainder  of  the  country.  This  contrast  is  even  greater  in 
Ecuador,  where  42.3  per  cent  of  the  deaths  in  the  most 
urban  provinces  are  from  these  causes,  compared  to  32.8  per 
cent  in  the  more  rural  portions  of  the  country. 

However,  this  picture  changes  radically  when  the 
group  of  diseases  reflecting  the  level  of  medical  care  is 
used  in  the  analysis.^  The  percentage  of  deaths  due  to 
these  causes  is  smaller  in  the  most  urbanized  provinces 
than  in  the  rest  of  the  country:  55.4  per  cent  in  the 

urban  provinces  of  Chile  compared  to  67.7  per  cent  in  the 
remainder  of  the  country.  In  Colombia  and  Ecuador,  compar- 
able percentages  are  57.3  and  70.8  and  73.0  and  80.7,  re- 
spectively. 

Differences  in  diagnostic  and  certification  accuracy 
may  have  influenced  the  observed  differentials.  It  is 
known  that  a larger  percentage  of  the  deaths  in  urban  areas 
are  certified  by  physicians  than  in  rural.  Only  in  the  pub- 
lished data  for  Ecuador  is  it  possible  to  control  for  dif- 
ferences in  adeguacy  of  diagnosis  in  order  to  determine  if 
the  observed  rural-urban  differentials  are  genuine. 

^This  includes  infective  and  parasitic  diseases 
(B1-B17) ; certain  diseases  of  the  respiratory  system  (B30- 
B32) ; certain  diseases  of  the  digestive  system  (B33-B-37) ; 
certain  diseases  of  early  infancy  (B42-B44) ; and  senility, 
ill-defined,  and  unknown  causes  (B45) . 


99 


Examination  of  tho  statistics  for  the  urhanized 
provinces  compared  to  the  rest  of  the  country  reveals 
that,  when  only  medically  certified  deaths  are  considered, 
there  is  no  significant  difference  between  the  two  areas. 

The  percentage  of  deaths  due  to  causes  reflecting  the  level 
of  medical  attention  is  69.7  in  the  most  urban  provinces 
and  68.7  in  the  remainder  of  the  country. 

It  is  not  known  if  the  findings  for  Ecuador  can  be 
generalized  to  all  the  other  nations  of  South  America.  How- 
ever , the  situation  is  probably  the  same  in  other  countries 
reporting  a large  proportion  of  their  total  deaths  as  due 
to  causes  which  reflect  the  level  of  medical  attention. 
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TABLE  13 

PERCENTAGES  SELECTED  CAUSES  OF  DEATH  WITH  MEDICAL  CERTIFI- 
CATION ARE  OF  ALL  MEDICALLY  CERTIFIED  DEATHS  IN  THE 
PROVINCES  OF  GUAYAS  AND  PICHINCHA  AND  IN  THE  REST 
OF  ECUADOR,  1958 


Cause  of  death 

Provinces  of 
Guayas  and 
Pichincha 

The  rest 
of  Ecuador 

Number  Per  cent 

Number 

Per  cent 

Total  deaths 

10,622 

100.0 

11,018 

100.0 

Infective  and  parasitic 
(B1-B17) 

1,695 

16.0 

2,019 

18.3 

Malignant  neoplasms  (B18) 

614 

5.8 

472 

4.3 

Vascular  lesions  of  the 
central  nervous 
system  (B22) 

213 

2.0 

182 

1.6 

Certain  diseases  of  the 
circulatory  system 
(B24-B29) 

485 

4.6 

363 

3.3 

Certain  diseases  of  the 
respiratory  system 
(B30-B32) 

1,682 

15.8 

1,562 

14.2 

Certain  diseases  of  the 
digestive  system 
(B33-B37) 

2,268 

21.4 

2,090 

19.0 

Certain  diseases  of 
early  infancy 
(B42-B44) 

998 

9.4 

657 

6.0 

Senility,  ill-defined, 
and  unknown  causes 
(B45) 

760 

7.2 

1,244 

11.3 

Source:  Compiled  and  computed  from  data  in  the 

Ecuador,  Direccion  General  de  Estadistica  y Censos,  Anuar io 
de  Estadisticas  Vitales  1958  (Quito,  Ecuador:  Direccion 

General  de  Estadistica  y Censos,  1960) . 


CHAPTER  VII 


LEVELS  OF  MORTALITY 


The  level  of  mortality  of  a population  represents 
the  sum  total  of  the  strengths  of  the  many  forces  of 
mortality  times  the  susceptibility  of  the  population.  The 
forces  of  mortality  are  the  many  causes  of  death  that  are 
present  in  a given  area.  The  susceptibility  represents  the 
individuals'  physical  reactions  upon  coming  into  contact 
with  the  causes  of  death. 


Methods  of  Decreasing  the  Level 
of  Mortality 


Decreases  in  the  levels  of  mortality  may  be  accom- 
plished either  through  reduction  in  the  forces  of  mortality, 
a reduction  in  the  susceptibility  to  the  diseases,  or  a 
combination  of  these  factors.^ 


It  was  decided  not  to  burden  the  reader  with  the 
multitude  of  specific  sources  for  each  of  these  general 
statements  about  the  influence  upon  levels  of  mortality. 
Instead,  reference  should  be  made  to  Louis  I.  Dublin,  Alfred 
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Rabies  and  tetanus  as  well  as  other  causes  of 
death,  including  the  degenerative  diseases,  are  very  strong 
forces  of  mortality.  Death  is  the  usual  result  of  contract- 
ing these  diseases.  At  the  other  extreme,  chicken  pox, 
mumps,  and  the  common  cold  may  be  considered  as  diseases 
that  normally  have  little  force  of  mortality.  High  levels 
of  mortality  from  causes  that  are  of  moderate  or  low 
strength  signify  that  the  susceptibility  of  the  population 
to  these  diseases  is  high. 

The  susceptibility  of  individuals  is  influenced  by 
age,  degree  of  immunity,  general  physical  well-being,  and 
supportive  measures  that  are  available  to  prevent  or  allevi- 
ate the  development  of  complications  during  the  disease 
process.  The  promotion  of  immunity  through  vaccination 
results  in  a lowering  of  susceptibility.  High  general 
physical  well-being  allows  the  body's  natural  defenses  to 
function  at  maximum  efficiency,  thereby  reducing  suscepti- 
bility. Therapeutic  measures  check  the  course  of  a disease 
until  the  body's  defense  mechanisms,  can  rally  to  overcome 
the  disease. 

J.  Lotka,  and  Mortimer  Spiegelman,  Length  of  Life.  Re- 
vised edition  (New  York:  Ronald  Press,  1949) , oassim . The 

reader  requiring  more  detail  can  find  detailed  explanations 
in  the  citations  contained  in  this  source. 
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Reducing  the  Forces  of  Mortality 

Prevention  of  contact  with  a disease  is  the  simplest 
method  for  reducing  the  force  of  mortality.  This  can  be 
accomplished  by  elimination  in  an  area  of  the  etiological 
factors  or  by  breaking  the  chain  of  transmission  of  the 
causative  agents. 

The  elimination  of  the  etiological  factors  has  been 
the  procedure  used  throughout  the  modern  world  to  reduce 
the  force  of  the  former  scourges  of  mankind  such  as  plague, 
cholera,  and  smallpox.  This  same  procedure  is  used  in  some 
countries,  such  as  the  United  States,  to  prevent  yellow 
fever  and  malaria.  In  the  case  of  the  elimination  of  the 
etiological  agents,  the  vectors  for  the  transmission  of  the 
disease  are  still  present,  but  the  etiological  agents  are 
absent . 

The  breaking  of  the  chain  of  transmission  of  a 
disease  has  been  the  procedure  used  in  the  control  of  such 
diseases  as  malaria,  yellow  fever,  typhus,  typhoid  fever, 
and  the  gastro-enter ic  infections.  The  reduction  or  elimina- 
tion of  the  insect  vectors  of  malaria,  yellow  fever,  and 
typhus  has  occurred  in  many  parts  of  the  world.  The  puri- 
fication of  water  and  raising  of  the  sanitary  level  of 
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foods  result  in  the  substantial  reduction  of  typhoid  fever 
and  the  gastro-enteric  infections  as  well  as  other  diseases. 

Quite  often  the  breaking  of  the  chain  of  transmis- 
sion is  the  first  step  in  the  elimination  of  a disease.  In 
this  way  the  number  of  new  cases  of  a disease  is  constantly 
reduced  until  the  etiological  agent  is  no  longer  present 
among  the  population.  Kov;ever,  total  elimination  of  ^ 
disease  is  not  possible  if  there  are  intermediate  hosts 
\hich  can  provide  reservoirs  of  infection. 

Decreasing  the  Susceptibility 
of  a Population 

Increasing  the  level  of  immunity  to  diseases  is  the 
simplest  way  of  reducing  the  mortality  from  these  sources. 
When  morbidity  from  a disease  is  not  present,  mortality  can- 
not result  from  it.  Immunity  from  many  diseases  can  be 
given  through  the  use  of  vaccines.  Diphtheria,  v;hooping 
cough,  smallpox,  and  typhoid  fever  are  among  those  diseases 
for  which  vaccines  are  available,  and  to  which  susceptibil- 
ity can  be  decreased.  Most  of  the  vaccines  that  are  pres- 
ently available  confer  immunity  upon  an  individual  for  only 
a limited  time.  Thus,  the  immunity  must  be  periodically 
renewed.  Unfortunately  there  are  many  diseases  of  infective 
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and  parasitic  origin  for  which  vaccines  have  not  yet  been 
developed. 

General  physical  well-being,  in  terms  of  adequate 
nutrition,  prevention  of  exposure  to  adverse  extremes  of 
the  weather,  and  so  on,  has  an  important,  although  not  yet 
fully  understood,  role  in  reducing  susceptibility  to  disease. 
Susceptibility  to  tuberculosis  is  apparently  greatly  in- 
fluenced by  this  factor.  High  levels  of  general  physical 
well-being  tend  to  reduce  the  onset  of  canplicatory  dis- 
eases in  a person  who  is  already  suffering  from  another 
disease . 

The  susceptibility  to  death  is  decreased  by  the 
availability  of  supportive  therapy.  This  includes  chemo- 
therapy, antibiotic  therapy,  and  general  supportive  therapy 
designed  to  maintain  the  functions  of  the  body  during  the 
course  of  a disease.  The  uses  of  chemotherapy  and  anti- 
biotic therapy  are  too  well  known  to  require  description 
here.  It  will  suffice  to  say  that  accurate  determination 
of  the  infecting  organism  is  necessary  in  order  for  these 
to  be  effectively  utilized.  Measures  to  prevent  excess 
loss  of  fluids  during  the  diarrheal  diseases,  and  oxygen 
therapy  during  the  respiratory  diseases,  are  also  examples 
of  general  supportive  therapy. 
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Age  as  a Mediating  Factor 

The  age  distribution  of  a population  is  an  inde- 
pendent variable  influencing  the  forces  of  mortality  and 
the  level  of  susceptibility  to  death.  Some  diseases  have 
greater  force  in  the  older  ages  than  they  do  in  the 
younger.  The  reverse  is  true  in  the  case  of  other  dis- 
eases. 

The  degenerative  diseases  have  their  greatest  force 
in  the  case  of  older  persons.  The  susceptibility  to  these 
diseases  is  also  greatest  in  the  later  years  of  life.  This 
does  not  mean  that  the  degenerative  disease  cannot  be  pres- 
ent with  fatal  results  in  younger  persons.  Rather,  these 
diseases  are  sufficiently  uncommon  in  these  years  so  that 
they  can  account  for  large  proportions  of  the  deaths  in 
these  ages  only  when  the  other  causes  of  death  are  substan- 
tially reduced. 

The  infective  and  parasitic  diseases  exact  their 
greatest  toll  during  the  periods  of  infancy  and  childhood. 
Apparently  the  susceptibility  is  high  during  these  years 
because  the  body  has  not  yet  acquired  the  natural  immunities 
as  a result  of  being  previously  exposed  to  the  agents  of 
these  diseases.  Also,  the  general  level  of  well-being  is 
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low  in  that  the  body  is  not  yet  fully  developed.  However, 
the  infective  and  parasitic  diseases  can  still  exact  a 
frightening  toll  among  older  persons,,  when  the  level  of  sus- 
ceptibility is  high.  Tuberculosis  can  be  an  important 
cause  of  death  among  the  elderly.  Yellow  fever,  typhoid 
fever,  malaria,  and  others  are  certainly  not  respecters  of 
the  age  of  an  individual. 

While  almost  any  disease  can  cause  death  at  any  age, 
the  ages  of  greatest  mortality  are  the  young  ages,  primarily 
from  infective  and  parasitic  diseases,  and  the  older  ages, 
primarily  from  degenerative  diseases. 

The  Reported  Rates  of  Mortality 
in  South  America 

Although  the  crude  death  rate  is  a comparatively 
inaccurate  measure,  since  it  does  not  take  into  account 
differences  in  the  age  and  sex  composition  of  the  population, 
it  is  virtually  the  only  index  that  is  available  for  the 
various  countries  of  South  America.  The  statistics  neces- 
sary to  compute  standardized  death  rates  are  either  unavail- 
able or  open  to  too  much  question  about  their  accuracy. 

The  nations  of  South  America  have,  in  recent  years. 


108 


reported  crude  death  rates  ranging  from  slightly  above  8 
per  thousand  population  in  Argentina,  Bolivia,  Uruguay,  and 
Venezuela  to  more  than  14  per  thousand  population  in  Ecuador 
Brazil  has  yet  not  reported  deaths  for  the  total  country. 

Until  fairly  recently  a crude  death  of  less  than  10 
per  thousand  was  almost  automatically  suspect  of  having 
been  heavily  influenced  by  under-registration  of  deaths. 
Since  then,  further  reductions  in  the  already  low  mortality 
of  certain  countries,  combined  with  a favorable  age  composi- 
tion of  the  population,  have  resulted  in  rates  of  less  than 
10  that  are  known  to  be  accurate. 

The  population  experts  of  the  United  Nations  have 
apparently  accepted  the  possibility  that  the  substantial 
reductions  that  have  taken  place  since  1900  in  the  mortality 
levels  of  the  South  American  countries  can  result  in  death 
rates  of  less  than  10  in  some  of  these. ^ They  accept  the 
fact  that  the  mortality  rate  of  less  than  10  per  thousand 
is  reasonably  accurate  for  Argentina,  Uruguay,  and  Venezuela 
The  reported  rate  for  Chile,  which  is  approximately  12  per 

^United  Nations,  Department  of  Economic  and  Social 
Affairs,  Population  Bulletin  of  the  United  Nations,  No.  6 - 
(New  York:  United  Nations,  1963) , pp.  32-33  and 

passim. 
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thousand  population,  is  also  considered  accurate.  Estimates 
which  range  from  12  to  25  per  thousand  population  are  pre- 
sented for  the  other  countries. 

Acceptance  or  rejection  of  the  reported  rates  is 
based  upon  how  closely  these  conform  to  the  values  derived 
from  model  life  tables.  The  rates  that  are  estimated  are 
also  based  on  these  model  life  tables. 

The  Consistency  between  Mortality  Levels 
and  Causes  of  Death 

The  model  life  tables  possess  great  mathematical 
preciseness.  Also,  they  apparently  are  accurate  represen- 
tations of  mortality  in  countries  known  to  have  compara- 
tively complete  reporting  of  deaths.  These  same  countries 
are  the  ones  that  have  reduced  mortality  to  very  low  levels. 
The  validity  of  the  use  of  these  tables  for  nations  having 
higher  rates  of  mortality  is  still  open  to  question. 

One  test  of  the  validity  of  the  values  derived  from 
the  model  life  tables  is  a comparison  of  the  causes  of 
death  between  countries  known  to  have  low  mortality  and 
those  where  the  life  tables  estimate  low  mortality. 


It  has  been  shown  in  Chapter  IV  that,  when  broad 
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categories  of  causes  of  death  are  used,  the  resulting  sta- 
tistics can  be  used  for  comparative  purposes.  It  has  been 
shown  in  Chapter  V that  all  the  South  American  countries 
have  large  proportions  of  their  deaths  still  due  to  causes 
that  are  amenable  to  public  health  measures  and  those 
which  reflect  a low  level  of  medical  care.  In  the  case  of 
Uruguay,  the  proportion  is  only  slightly  above  those  found 
in  countries  known  to  have  low  mortality.  At  the  other 
extreme,  Ecuador  and  Peru  are  shown  to  have  three  and  almost 
four  times  this  proportion  of  their  deaths  due  to  these 
causes . 

Since  it  is  the  reduction  in  deaths  from  these 
causes  that  results  in  the  low  mortality  rates  found  in 
other  parts  of  the  world,  it  is  not  possible  to  accept  the 
low  estimated  rates  for  the  nations  of  South  America  that 
are  based  on  model  life  tables.  Nor  is  it  possible  to 
accept  the  reported  rates  that  are  judged  to  be  accurate 
when  compared  to  the  model  life  table  values. 

Before  completely  discarding  the  published  mortality 
figures,  it  is  necessary  to  give  some  attention  to  the  pos- 
sible influences  of  differing  age  compositions  of  the  popula- 
tions. The  countries  that  are  known  to  have  low  mortality 
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also  have  greater  proportions  of  their  populations  in  the 
younger  ages  than  do  the  countries  of  South  America.  This 
means  that  the  heavy  toll  of  deaths  exacted  by  the  degener- 
ative diseases  is  not  present  in  most  of  the  South  American 
nations.  This  could  result  in  very  low  crude  death  rates 
if  the  number  of  deaths  due  to  preventable  causes  is  at  a 
low  level . 

Since  the  South  American  nations  still  have  not  re- 
duced their  deaths  from  the  diseases  that  reflect  the  level 
of  medical  care  to  the  levels  found  in  the  other  countries 
of  low  mortality,  this  should  result  in  a high  crude  death 
rate.  This  is  caused  by  the  high  mortality  from  these 
causes  acting  upon  the  large  percentages  of  their  popula- 
tions that  are  in  the  very  young  ages.  The  proposition 
that  the  comparatively  large  percentages  of  the  populations 
in  the  very  young  ages  results  in  the  large  proportions  of 
deaths  from  diseases  amenable  to  public  health  measures 
is  untenable.  The  proportion  of  deaths  from  these  causes 
is  far  higher  than  that  which  results  merely  from  the 
presence  of  large  percentages  of  young  children.  The  only 
valid  conclusion  is  that  the  death  rates  in  these  countries 
are  higher  than  either  the  reported  rates  or  the  published 


estimates . 
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The  Author's  Estimates  of  Mortality  Levels 

Although  this  writer  hesitates  to  add  to  the  al- 
ready far  too  many  estimates  of  the  mortality  levels  of  the 
countries  of  South  America,  Table  14  presents  his  estimates 
of  the  rates,  based  upon  the  comparisons  presented  in  this 
investigation.  These  are  admittedly  very  crude,  and  they 
certainly  are  not  the  result  of  such  rigorous  mathematical 
procedures  as  are  the  rates  derived  from  model  life  tables. 
However,  they  are  the  results  of  the  only  available  study 
comparing  cause-of-death  statistics  and  mortality  levels. 

The  factors  that  were  taken  into  account  in  the 
preparation  of  the  estimates  include  the  forces  of  mortality 
and  the  susceptibility  of  the  population  as  seen  in  the  re- 
ported causes  of  death  and  the  age  composition  of  the  respec- 
tive populations.  This  writer's  personal  knowledge  of  certi- 
fication and  cause-of-death  reporting  practices  and  the 
observations  made  during  the  field  work  constitute,  of  neces- 
sity, aspects  of  the  subject  that  were  used  in  arriving  at 
these  estimates. 

Constant  comparisons  were  made  between  past  and 
present  mortality  levels  in  other  countries  that  now  have 
low  mortality  rates.  These  aided  in  determining  the  starting 
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TABLE  14 

RECENT  REPORTED  AND  ESTIMATED  CRUDE  DEATH  RATES 
IN  THE  NATIONS  OF  SOUTH  AMERICA 


Country 

Recent 

reported 

rate 

United 
Nations ' 
estimate 

Author ' s 
estimate 

Argentina 

8.1 

(1960) 

8.4 

(1955-57) 

14-16 

Bolivia 

8.5 

(1960) 

18-25 

(1953-57) 

28-32 

Brazil 

• 

• 

16-19 

(1953-57) 

20-25 

Chile 

11.9 

(1960) 

12.5 

(1955-57) 

14-16 

Colombia 

12.0 

(1961) 

15-17 

(1953-57) 

20-25 

Ecuador 

14.3 

(1959) 

15-17 

(1953-57) 

25-30 

Paraguay 

10.6 

(1955-59) 

12-18 

(1953-57) 

22-26 

Peru 

11.3 

(1960) 

15-22 

(1953-57) 

22-26 

Uruguay 

8.1 

(1960) 

7.4 

(1955-58) 

10-12 

Venezuela 

8.0 

(1960) 

9.9 

(1955-58) 

16-18 

Sources;  Compiled  from  data  in  the  United  Nations, 
Demographic  Yearbook,  1961  (New  York:  United  Nations 

Statistical  Office,  1961);  and  United  Nations,  Department  of 
Economic  and  Social  Affairs,  Population  Bulletin  of  the 
United  Nations.  No.  6 - 1962  (New  York;  United  Nations,  1963), 
pp.  32-33. 
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and  end  points  of  the  scale  of  estimates  presented  here. 

. Problems  Raised  by  These  Estimates 

Many  of  the  questions  that  arise  from  the  presenta- 
tion of  these  new  estimates  can  be  answered  by  a brief  con- 
sideration of  the  mortality  trends  in  South  America  from 
approximately  1900  to  the  present.  Many  major  causes  of 
death  have  either  been  eliminated  or  reduced  greatly. 

Yellow  fever , malaria,  and  smallpox  are  examples  of  these. 
There  must  have  been  a substantial  reduction  in  the  levels 
of  mortality  when  these  diseases  were  overcome.  Thus,  ob- 
jections to  these  estimates  are  that  they  do  not  allow  for 
the  great  reductions  in  mortality  that  have  taken  place. 

These  objections  are  valid  only  if  the  reported 
level  of  mortality  at  the  start  of  this  period  is  too  low. 
Although  the  study  of  mortality  trends  is  outside  the 
scope  of  this  study,  there  is  no  reason  to  believe  that  the 
general  levels  of  mortality  around  1900  were  any  lower  than 
those  few  high  rates  that  are  found  in  the  statistics  com- 
piled by  Hoffman.^  If  it  is  assumed  that  the  quality  of 

^Frederick  L.  Hoffman,  Mortality  of  the  V7estern 
Hemisphere . Panama-Pacific  Exposition  Memorial  Publica- 
tions of  the  Prudential  Insurance  Company  of  America,  No. 

3 (Newark,  N.J.:  Prudential  Press,  1915)  , passim. 
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death  registration  has  not  decreased,  in  these  countries, 
then  death  rates  of  approximately  fifty  per  thousand,  or 
even  slightly  above  this,  probably  represent  the  general 
level  of  mortality  to  be  found  at  the  earlier  time.  Thus, 
the  substantial  reductions  in  mortality  are  not  in  conflict 
with  the  author's  estimates  if  the  proper  starting  base  is 
used. 

These  estimates  are  in  conflict  with  the  data  that 
are  now  available  demonstrating  the  rapid  growth  of  the 
populations  of  these  countries.  More  accurately,  the 
estimates  are  in  conflict  with  the  rates  of  reproduction 
that  are  derived  from  the  equation  that  the  rate  of  popula- 
tion growth  equals  the  birth  rate  minus  the  death  rate. 

Although  discussion  of  this  problem  is  also  beyond 

the  scope  of  this  study,  it  may  be  that  even  those  measures 

of  reproduction  such  as  the  fertility  ratio 

, number  of  children  under  5 , 

( r ..v  X 100) 

number  of  women  15-49 

underestimate  the  true  level  of  reproduction  when  infant  and 
childhood  mortality  is  very  high.  The  demonstration  of  the 
validity  of  this  hypothesis  will  have  to  await  further  in- 
vestigation . 


CHAPTER  VIII 


SUMMARY 

With  a few  notable  exceptions,  the  study  of  mortal- 
ity data  from  the  nations  of  South  America  is  just  now 
beginning.  This  has  been  due  to  the  lack  of  available 
statistics  and  to  a tendency  to  rely  upon  information  de- 
rived from  hypothetical  models,  even  when  the  validity  of 
these  has  not  yet  been  demonstrated. 

This  appraisal  of  the  mortality  data  from  the 
nations  of  South  America  contains  a brief  examination  of 
the  quality  of  death  registration  systems  in  South  America. 
Although  none  of  these  now  are  on  the  "same  level  as  those 
found  in  the  countries  that  are  more  advanced  socially  and 
economically,  there  is  considerable  variation  in  quality 
from  country  to  country.  Under-registration  of  deaths  is 
the  major  deficiency  of  all  the  registration  systems.  It 
is  least  in  Uruguay  and  Chile  and  greatest  in  Bolivia, 
Ecuador,  Paraguay,  and  Peru.  The  fact  that  responsibility 
for  the  registration  of  deaths  is  divided  among  two  or  more 
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administrative  agencies  is  a major  factor  preventing  improve- 
ments in  the  percentages  of  deaths  that  are  registered. 

This  factor  also  contributes  to  delays  in  the  compilation 
and  tabulation  of  the  materials  and  is  a potential  source 
of  errors. 

Great  improvements  have  been  made  in  the  procedures 
used  in  the  compilation  and  tabulation  of  mortality  data, 
and  there  also  has  been  progress  in  the  training  of  the 
personnel.  However,  the  comparative  lack  of  publication  of 
the  statistics,  and  the  lack  of  cross-tabulations  in  the 
published  materials  are  factors  which  still  prevent  compre- 
hensive analyses  of  the  data. 

The  percentage  of  deaths  certified  by  physicians 
varies  from  approximately  90  in  Uruguay  and  Venezuela  to 
only  35  in  Ecuador  and  Paraguay.  There  also  is  variation 
within  countries,  with  the  percentages  of  medically  certi- 
fied deaths  in  the  large  cities  being  greater  than  those 
in  the  rural  areas  and  small  urban  centers.  In  some  coun- 
tries, such  as  Venezuela,  it  is  obvious  that  in  many  cases 
the  physician  is  certifying  to  the  presence  of  the  corpse 
rather  than  to  an  accurate  diagnosis  of  the  cause  of  death. 
The  relative  proportions  of  the  causes  of  death  reported 
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by  medical  and  nonmedical  certifiers  are  in  reasonable 
agreement.  However,  a larger  percentage  of  the  deaths 
without  medical  certification  are  attributed  to  ill-definod 
or  unknown  causes  than  is  the  case  of  those  certified  by 
physicians . 

If  broad  categories  of  diseases  are  employed,  the 
cause-of-death  statistics  are  sufficiently  reliable  so  as 
to  facilitate  comparisons  among  the  nations  of  South 
America  and  those  in  other  parts  of  the  world.  Nevertheless, 
it  is  not  possible  to  compare  specific  categories  of  dis- 
eases with  even  a modest  degree  of  certainty  that  the 
figures  are  accurate  for  individual  causes  of  death. 

Due  to  the  relatively  great  lack  of  precise  diagnoses, 
it  is  not  valid  to  rank  individual  causes  of  death  in  order 
of  importance.  However,  when  deaths  from  causes  that  reflect 
the  level  of  medical  care  are  considered,  the  proportions 
of  deaths  due  to  these  is  two  to  three  times  greater  than 
those  found  in  countries  known  to  have  low  mortality  levels. 
The  exception  is  Uruguay,  which  has  only  slightly  more 
deaths  due  to  these  causes  than  is  reported  for  the  nations 
of  the  world  with  low  death  rates. 


When  medical  certification  is  held  constant,  no 
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significant  rural-urban  differentials  are  found  in  the  pro- 
portions of  causes  of  death  in  Ecuador.  This  can  only  be 
interpreted  to  mean  that  in  this  country  (one  with  a high 
level  of  mortality) , the  public  health  measures  and  medical 
care  have  reduced  urban  deaths  from  preventable  causes  to 
the  same  level  as  that  normally  enjoyed  by  rural  areas.  It 
is  anticipated,  although  it  has  not  been  demonstrated,  that 
in  countries  where  the  death  rate  is  fairly  low,  most  of 
the  improvement  has  been  in  the  urban  areas. 

When  a comparison  is  made  among  the  causes  of  death 
in  the  countries  of  South  America  and  those  in  nations 
known  to  have  low  rates  of  mortality,  it  is  not  possible  to 
accept  the  reported  or  estimated  rates  for  the  American 
countries.  In  all  cases  they  are  too  low,  and  for  a few 
countries  they  are  as  much  as  50  per  cent  less  than  the 
author  estimates  to  be  the  actual  case.  Only  in  Uruguay 
does  the  crude  death  rate  approximate  that  of  countries 
enjoying  low  mortality  rates. 

While  there  have  been  substantial  reductions  in  the 
death  rates  of  the  countries  of  South  America  since  1900, 
these  have  been  due  to  the  control  or  elimination  of  the 


former  scourges  of  mankind  such  as  yellow  fever,  malaria. 
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and  smallpox.  Reductions  in  deaths  from  causes  that  are 
controlled  primarily  by  an  individual  observance  of 
sanitary  measures  have  been  limited  in  most  of  these 
countries . 

If  the  author's  es;tiraates  of  the  mortality  levels 
in  these  countries  are  valid,  then  even  the  most  liberal 
estimates  of  reproduction  rates  in  South  America  are  too 
low.  There  may  be  need  for  revision  in  current  thinking 
about  the  upper  limits  of  the  indexes  of  reproduction. 

Although  data  for  comprehensive  studies  of  mortality 
are  still  lacking  for  most  countries  in  South  America, 
there  are  sufficient  materials  available  for  analyses  of 
the  kinds  that  will  provide  further  checks  of  the  internal 
consistency  and  validity  of  the  reported  statistics. 


APPENDIX 


122 


(0 

•H 

CO 

1 — 1 

o 

o 

1 — i 

O 

Nj< 

CN 

CN 

S 

fD 

CD 

• 

« 

• 

• 

4 

• 

O 

i4 

CTi 

o 

rH 

in 

00 

[H. 

in 

H 

1 — 1 

o 

1 — 1 

iH 

ro 

Eh 

Cfi 

S z 

tH 

< 

p 

tv 

c 

a 

w 

iH 

QJ 

o 

o 

CD 

CO 

CD 

o 

b 

ro 

CD 

* 

• 

• 

• 

• 

• 

w 

o 

1 — 1 

CD 

o 

C53 

ro 

1-^ 

(A 

1 — i 

o 

rH 

rH 

CN 

w 

H 

r— i 

CO 

!2!  >H 

CA 

H Eh 

■Ti 

QJ 



H 

C 

1 — 1 

cn 

o 

CN 

CN 

CN 

O 

CO  1^1 

ro 

ro 

in 

• 

• 

• 

• 

« 

• 

K < 

iH 

& 

CTi 

o 

rH 

CO 

ro 

CN 

%;  ^ 

Cn 

1— i 

o 

rH 

rH 

CO 

E 

C C!/ 

C 

>0 

i-H 

K 

Q E 

W 

c 

ro 

Q H 
W E 

(U 

i 

Eh 

u 

o 

o 

CD 

ro 

O 

CN 

OH 

E E 

c 

CD 

• 

• 

* 

• 

• 

4 

o o 

ro 

CTi 

o 

CN 

CN 

CTi 

in 

E 

1 — 1 

o 

1 — i 

rH 

E 

W CO 
E U 

E 

1 — i 

H 

m 

E £h 
E CO 

Hz' 

CJ3 

in 

o 

CT3 

CO 

iTi 

CD 

CD 

«;  H 

ro 

CTi 

• 

• 

• 

• 

• 

• 

iH 

rH 

o 

o 

CN 

CN 

O 

•N" 

E < 

0 

o 

CN 

rH 

ro 

O Eh 

o 

rH 

3 

CO 

Q 

w 

H 

< 

E >H 

Eh 

< Eh 

U) 

H 

(1) 

E E 

4-1 

ro 

Eh  < 

ro 

0 

< Eh 

4-) 

•H 

W E 

CO 

}4 

<Ti 

o 

[H. 

VD 

LO 

CD 

Q o 

<L) 

in 

• 

• 

4 

• 

, s: 

HD 

o^ 

o 

1 — 1 

m 

rH 

CTv 

CO 

E 

<u 

■5 

( — i 

o 

rH 

rH 

CO 

O W 

4J 

1 — i 

§ 

•H 

CO  |< 

C 

0 

M E 
CO 

E O 

E 

<C  Eh 

s 

O 

o 

G G 

G 

G 

j5 

•r! 

rC  E 

e: 

,C 

Q »-* 

E W 

E 

E 

w o 

■iH 

, >1 

g 

g 

CO 

CA 

E (0 

E G 

E G 

U E 

ro 

e 

0 

0 E 

0 E 

w 

!h 

10 

M 

CO 

CO 

E 

4-1 

ro 

ro 

(0  OS 

CO  >1 

W >1 

W 

ro 

Oi 

rH 

C 0 

G CO 

G CO 

CO 

0) 

£1 

0 > 

w 

CA 

"D 

'13 

0 

•rH 

ro  >1 

ro  >1 

CO 

(A 

C 

G 

W G 

G iH 

G ro 

E 

<44 

rC 

ro 

C 

G C 

CO  0 

M 0 r— 

O 

0 

4-) 

1 — I 

•rl  E 

C3^ 

•ro  E <N 

< 

ro 

G 

E 

E 

'O  ro 

CN 

■a  ro  CO 

llj 

0) 

0) 

> rH 

C 

sh  ro 

rH 

m 

ro  w 

CA 

<v 

•H  ffl 

ro  r- 

ro  u 

4,—N 

c ro 

1 

C -ro  1 

w 

-:-J  1 

C CO 

E E 

CN 

■H  G 

•ro  a.  o 

u 

ro 

t — i 

U rH 

Ch  E 

ro  c 

CN 

ro  1-1 

CN 

ro  CO  ro 

E 

u 

ro 

a m 

•rl  CO 

O G 

CQ 

E -rl 

E 

E G rt 

W 

4-> 

E '-r 

1 — i 

CO  G 

ro  ■ 0 

•-^ 

ro  ro  ^ 

E 

0 

d 

ro 

ro 

G 

G 

Eh 

H 

S 

> 

u 

U 

Certain  diseases  of  the 


123 


ID 

O 

o 

O' 

u 

• 

• 

• 

• 

•H 

CN 

ro 

iH 

CO 

•s 

ro 

s-i 

Cr 

O 

g 

<L) 


CO 

00 

CD 

Q 

• 

• 

« 

• 

00 

ID 

00 

OC 

(fl 

C 

0 

•H 

• 

-p 

(0 

iH 

CV) 

CO 

ID 

CD 

a 

CD 

• 

• 

• 

• 

<yi 

<N 

iH 

i 

'D 

1— i 

O 

4-1 

•H 

<D 

C 

0 

to 

•H 

cp 

CU 

ip 

0^ 

(3^ 

CD 

4= 

O 

• 

• 

• 

• 

4-1 

00 

iH 

r— i 

1 — i 

fH 

iH 

c 

(0 

•H 

u 

•p 

fC 

4-> 

4-1 

W 

CTi 

ro 

in 

CO 

CO 

•H 

• 

• 

• 

• 

■O 

44 

CN 

CNJ 

rH 

0^ 

as 

g 

44 

0 

CQ 

u 

iw 

(0 

iH 

•a 

0 

GJ 

•p 

4-> 

p 

3 

fO 

<T\ 

iH 

CvJ 

r— i 

• 

• 

• 

• 

0 

(N 

— 1 

CO 

o 

0) 

p 

•0 

-p 

c 

c 

(0 

ro 

•V 

no 

I>1 

c 

CD 

rp 

<0 

^ ^ 

P 

p 

CD 

•P 

to 



Ni’ 

CD 

"D 

LO 

W 

g 

QJ 

Ni* 

0 

P 

a 

CQ 

u 

g 

0 nJ- 

•iH 

— 

CQ 

e 

Nj- 

(D 

p 

CQ  m 

(D 

CQ 

CQ 

• • 

CQ 

Q)  1 

'O 

<D 

to 

(D 

CQ  CN 

1 

CQ 

CJ 

O 

IQ 

to  ''O' 

rH 

CO 

CQ 

P 

CD  CQ 

rH 

to 

•P 

P 

<D  ^ 

CQ  ^ 

•H 

u 

no 

0 

> D- 

•rH 

CQ 

•P  00 

QD  >1 

c 

P 

P CQ 

U 

CD 

CQ  1 

C C 

p 

0 

rC 

Q)  00 

*P  to 

•H 

c 

P 

CP  oo 

to  P 

rH 

0 

•P  CQ 

P c 

•H 

c 

ra 

p "P 

- c 

CO 

rH 

0) 

o 

iH 

u 

w 

< 

o 

>^ 

OJ 


VD 


o 

o 

u 

a 

e 

!x 


REFERENCES 


Argentina;  Summary  of  Biostatistics.  Washington,  D.C., 
processed,  1945. 

Bourgeois-Pichat , Jean.  "Application  of  Factor  Analysis 
to  the  Study  of  Mortality,"  in  Milbank  Memorial 
Fund,  Emerging  Techniques  in  Population  Research. 
New  York:  Milbank  Memorial  Fund,  1963,  pp.  194- 

229. 

Bourgeois-Pichat,  Jean,  and  Pan,  Chia-Lin.  "Trends  and 
Determinants  of  Mortality  in  Under -Developed 
Areas,"  in  Milbank  Memorial  Fund,  Trends  and  Dif- 
ferentials in  Mortality.  New  York;  Milbank 
Memorial  Fund,  1956,  pp.  11-25. 

Cary,  Ernest.  The  Roman  Antiquities  of  the  Dionysius  of 
Halicarnassus . Vol.  II.  Cambridge;  Harvard 
University  Press,  1939. 

Chandrasekhar,  S.  Infant  Mortality  in  India,  1901-55. 
London:  George  Allen  and  Unwin,  Ltd.,  1959. 

Chile,  Direccion  de  Estadistica  y Censos . Demografia  Ano 
1957 . Santiago,  Chile;  Direccion  de  Estadistica 
y Censos , 1961 . 

Coale,  Ansley  J.  "Estimates  of  Various  Demographic 

Measures  Through  the  Ouasi-Stable  Age  Distribution, 
in  Milbank  Memorial  Fund,  Emerging  Technigues  in 
Population  Research.  New  York;  Milbank  Memorial 
Fund,  1963,  pp.  175-193. 

Colombia,  Departamento  Administrativo  Nacional  de 

Estadistica.  Anuario  General  de  Estadistica  1959. 
Bogota,  Colombia:  Departamento  Administrativo 

Nacional  de  Estadistica,  1960. 


124 


125 


Committee  on  Medical  Certification  of  Causes  of  Death. 

Statistics  Section  of  the  American  Public  Health 
Association.  "Problems  in  the  Medical  Certifica- 
tion of  Causes  of  Death,"  American  Journal  of 
Public  Health,  Vol . 48  (1958),  pp.  71-80. 

Cox,  Peter  R.  Demography . Third  edition.  Cambridge, 

England:  Published  for  the  Institute  of  Actuaries 

by  the  Cambridge  University  Press,  1959. 

Dublin,  Louis  I.;  Lotka,  Alfred  J.;  and  Spiegelman,  Mortimer. 

Length  of  Life.  Revised  edition.  New  York:  Ronald 

Press,  1949. 

Dunn,  Halbert  L.;  Eldridge,  Hope  Tisdale;  and  Powell,  Nora 
P.  "Demographic  Status  of  South  America,"  Vital 
Statistics  — Special  Reports.  Vol.  23  (1944),  pp. 
63-78. 

Ecuador,  Direccion  General  de  Estadistica  y Censos. 

Anuario  de  Estadisticas  Vitales  1958.  Cuito: 

Ecuador:  Direccion  General  de  Estadistica  y Censos, 

1960  . 

Edge,  Granville.  "Vital  Registration  in  Europe:  The 

Development  of  Official  Statistics  and  Some  Dif- 
ferences in  Practice,"  Journal  of  the  Royal 
Statistical  Society.  Vol.  21  n.s.  (1928),  pp.  346- 
393. 

Estudos  sobre  a natalidade  e a mortalidade  no  Brasil . Rio 
de  Janeiro:  Servico  Grafico  do  I .B  .G  .E  . , 1952. 

Faure,  Fernand.  "The  Development  and  Progress  of  Statistics 
in  France,"  in  John  Koren  (ed.)  , The  History  of 
Statistics:  Their  Development  and  Progress  in  Many 

Countries . New  York:  Published  for  the  American 

Statistical  Association  by  The  Macmillan  Company, 
1918. 

Faust,  Mattie  M.,  and  Dolman,  Alice  B.  "Comparability  of 
Mortality  Statistics  for  the  Sixth  and  Seventh 
Revisions:  United  States,  1958,"  Vital  Statistics  — 

Special  Reporta,  Vol.  51,  No.  4 (1965)  . 


126 


Ferrero,  Carlos.  "Health  and  Levels  of  Living  in  Latin 
America,"  The  Milbank  Memorial  Fund  Cnarterly, 

Vol.  XLIII,  No.  4 (1965),  Part  2,  pp.  281-293. 

Gabaldon,  Arnoldo.  "Leading  Causes  of  Death  in  Latin 
America,"  The  Milhank  Memorial  Fund  Quarterly, 

Vol.  XLIII,  No.  4 (1965),  Part  2,  pp.  242-257. 

Gaete-Darbo,  Adolfo.  "Appraisal  of  Vital  Statistics  in 

Latin  T^erica,"  The  Milbank  Memorial  Fund  Quarterly, 
Vol.  XLII,  No.  2 (1964),  Part  2,  pp.  86-103. 

Glass,  D.  V.  "John  Graunt  and  His  Natural  and  Political 

Observations , " Proceedings  of  the  Royal  Society  of 
London,  Series  B (Biological  Sciences),  Vol.  159 
(1964),  pp.  2-32. 

Graham,  Saxon.  "Sociological  Aspects  of  Health  and  Illness," 
in  Robert  E.  L.  Faris  (ed.)  , Handbook  of  Modern 
Sociology.  Chicago;  Rand  McNally  & Company,  1964, 
pp.  310-347. 

Hoffman,  Frederick  L.  Mortality  of  the  Western  Hemisphere. 

Panama-Pacific  Exposition  Memorial  Publications  of 
the  Prudential  Insurance  Company  of  America,  No.  3. 
Newark,  N.J.:  Prudential  Press,  1915. 

Institute  Brasileiro  de  Geografia  e Estatistica.  Estudos 
sobre  a natalidade  e a mortalidade  no  Brasil.  Rio 
de  Janeiro;  Service  Grafico  do  I.B.G.E.,  1952. 

Inter  American  Statistical  Institute.  America  en  Cifras, 
1965,  Situacion  Demografica;  Estado  y Movimiento 
de  la  Poblacion.  Washington,  D.C.;  Pan  American 
Union,  1966. 

Inter  American  Statistical  Institute.  Inventario  de  las 
Estadisticas  Nacionales;  Estadisticas  Vitales  . 
Washington,  D .C . ; Pan  American  Union,  1960. 

Inter  American  Statistical  Institute.  Statistical  Activi- 
ties of  the  American  Nations;  1940.  Washington, 

D .C . ; Inter  American  Statistical  Institute,  1941. 


127 


Linder,  Forrest  E.  "Population  and  Population  Statistics 

of  the  Caribbean  Area,"  Vital  Statistics  — Special 
Reports.  Vol . 12  (1941),  pp.  559-571. 

Logan,  W.  P.  D.  "The  Measurement  of  Infant  Mortality," 
Population  Bulletin  of  the  United  Nations.  No.  3 
(1953),  pp.  30-55. 

Moriyama,  I.  M.;  Baum,  S.  W.;  Haenszel,  W.  M.;  and  Mattison, 
B.  F.  "Inquiry  into  Diagnostic  Evidence  Supporting 
Medical  Certification  of  Death,"  American  Journal 
of  Public  Health.  Vol.  48  (1958),  pp.  1376-1387. 

National  Center  for  Health  Statistics.  The  Change  in 

Mortality  Trend  in  the  United  States.  N.C.H.S. 
Series  3,  No.  1.  VJashington,  D.C.:  U.S.  Public 

Health  Service,  1964. 

National  Center  for  Health  Statistics.  Recent  Mortality 
Trends  in  Chile . Vital  and  Health  Statistics, 

Series  3,  No.  2.  Washington,  D.C.:  Government 

Printing  Office,  1964. 

National  Office  of  Vital  Statistics.  Vital  Statistics  of 

the  United  States.  1950.  Vol.  1.  Washington,  D.C.; 
Government  Printing  Office,  1954. 

Pan  American  Health  Organization.  Task  Force  on  Health  at 
the  Ministerial  Level.  Washington,  D.C.  15-20 
April  1963.  Official  Document  No.  51.  Washington, 
D.C.:  Pan  American  Health  Organization,  1964. 

Pan  American  Union.  Tercera  Conferencia  Interamericana  de 
Estadistica,  Petropolis,  Brazil,  9 al  23  de  junio 
de  1955.  Acta  Final.  Washington,  D.C.;  Pan 
American  Union,  1956. 

Pearl,  Raymond.  Introduction  to  Medical  Biometry  and 

Statistics . Third  edition.  Philadelphia:  W.  B. 

Saunders  Company,  1940. 

Puffer,  Ruth  R.;  Griffity,  G.  Wynne;  Curiel,  Dario;  and 

Stocks,  Percy.  "International  Collaborative  Re- 
search on  Mortality,"  in  World  Health  Organization, 
Trends  in  the  Study  of  Morbidity  and  Mortality. 


128 


Public  Health  Papers,  27.  Geneva:  V/orld  Health 

Organization,  1965,  pp.  113-130. 

Roemer,  Milton  I.  Medical  Care  in  Latin  America.  Pan 

American  Union  Studies  and  Monographs,  III.  Wash- 
ington, D.C.:  Pan  American  Union,  1963. 

Saunders,  J.  V.  D.  The  People  of  Ecuador:  A Demographic 

Analysis . Latin  American  Monographs  No.  14. 
Gainesville,  Fla.:  University  of  Florida  Press, 

1961. 

Smith,  T.  Lynn.  Brazil:  People  and  Institutions.  Baton 

Rouge,  La.:  Louisiana  State  University  Press, 

1946,  revised  edition,  1963. 

Smith,  T.  Lynn.  "Current  Population  Trends  in  Latin 

America,"  American  Journal  of  Sociology,  Vol . 62 
(1956/57),  pp.  399-406. 

Smith,  T.  Lynn.  Fundamentals  of  Population  Study.  New 
York:  J.  B.  Lippincott  Company,  1960. 

Smith,  T.  Lynn.  Latin  American  Population  Studies. 

University  of  Florida  Monographs,  Social  Sciences, 
No.  8.  Gainesville,  Fla.:  University  of  Florida 

Press,  1960. 

Smith,  T.  Lynn.  "The  Reproduction  Rate  in  Latin  America," 
Population  Studies,  Vol.  12  (1958/59),  pp.  4-17. 

Somoza,  Jorge.  "Trends  of  Mortality  and  Expectation  of 

Life  in  Latin  America,"  The  Milbank  Memorial  Fund 
Quarterly,  Vol.  XLIII,  No.  4 (1965),  Part  2,  pp. 
219-233. 

Spiegelman,  Mortimer.  Introduction  to  Demography.  Chicago 
The  Society  of  Actuaries,  1955. 

Stolnitz,  George  F.  "A  Century  of  International  Mortality 
Trends:  I,"  Population  Studies,  Vol.  IX  (1955/56), 
pp.  24-25. 


129 


U.S.  Bureau  of  the  Census.  General  Censuses  and  Vital 
Statistics  in  the  Americas.  Prepared  under  the 
supervision  of  Irene  B.  Taeuber.  Washington,  D.C.; 
Government  Printing  Office,  1943. 

U.S.  National  Office  of  Vital  Statistics.  Summary  of 

International  Vital  Statistics:  1937-1944.  Wash- 
ington, D.C.:  Government  Printing  Office,  1947. 

United  Nations.  Demographic  Yearbook,  1957.  New  York: 
United  Nations  Statistical  Office,  1957. 

United  Nations.  Demographic  Yearbook,  1961.  New  York; 
United  Nations  Statistical  Office,  1961. 

United  Nations.  Handbook  of  Vital  Statistics  Methods. 

Series  F,  No.  7.  New  York;  United  Nations 
Statistical  Office,  1955. 

United  Nations,  Bureau  of  Social  Affairs.  The  Population 
of  South  America  1950-1980.  Population  Studies, 

No.  21,  ST/SOA/Series  A.  New  York:  United  Nations, 

1955. 

United  Nations,  Department  of  Economic  and  Social  Affairs. 

Methods  of  Appraisal  of  Quality  of  Basic  Data  for 
Population  Estimates.  Population  Studies  No.  23. 
New  York;  United  Nations,  1955. 

United  Nations,  Department  of  Economic  and  Social  Affairs. 

Population  Bulletin  of  the  United  Nations.  No.  6 - 
1962 . New  York:  United  Nations,  1963. 

United  Nations,  Department  of  Social  Affairs.  Methods  of 

Using  Census  Statistics  for  the  Calculation  of  Life 
Tables  and  Other  Demographic  Measures,  by  Giorgio 
Mortara.  New  York;  United  Nations,  1949. 

Walker,  Helen  M.  Studies  in  the  History  of  Statistical 

Method.  Baltimore:  The  Williams  & Wilkins  Company, 

1929. 

Whipple,  George  C.  Vital  Statistics.  New  York;  John 
Wiley  & Sons,  Inc.,  1923. 


130 


Willcox,  VJalter  F.  (ed.)  . Natural  and  Political  Observa- 
tions Made  upon  the  Bills  of  Mortality  by  John 
Graunt . Baltimore:  The  Johns  Hopkins  University 

Press,  1939. 

World  Health  Organization.  Annual  Epidemiological  and 

Vital  Statistics.  Geneva;  ’or Id  Health  Organiza- 
tion . 

World  Health  Organization.  Manual  of  the  International 

Statistical  Classification  of  Diseases,  Injuries. 
and  Causes  of  Death.  Sixth  Revision.  Geneva; 

World  Health  Organization,  1948-49,  2 vols. 

World  Health  Organization.  Manual  of  the  International 

Statistical  Classification  of  Diseases,  Injuries, 
and  Causes  of  Death,  1955  Revision.  Geneva: 

World  Health  Organization,  1957,  2 vols. 

World  Health  Organization.  World  Health  Statistics  "annual. 
Geneva;  World  Health  Organization. 


BIOGRAPHICAL  SKETCH 


Leonard  L.  Linden  was  born  in  New  York,  New  York, 
January  8,  1931.  In  1948  he  was  graduated  from  high  school 
in  Miami,  Florida.  The  University  of  Florida  conferred  the 
degree  of  Bachelor  of  Arts  upon  him  in  1957  and  the  degree 
of  Master  of  Arts  in  1959. 

Prior  to  completing  his  undergraduate  studies,  he 
was  Contract  Manager  for  Meinecke  and  Company,  New  York, 

New  York.  After  completion  of  his  undergraduate  studies 
he  received  an  appointment  as  Research  Assistant  in  Medi- 
cal Sociology  at  the  J.  Hillis  Miller  Health  Center, 
University  of  Florida.  He  was  awarded  a Public  Health 
Service  Research  Fellowship  from  the  National  Institute  of 
Mental  Health  in  1958.  This  enabled  him  to  complete  his 
graduate  studies.  He  served  as  an  Instructor  in  Sociology 
at  the  University  of  Florida  during  the  academic  years 
1960-1961  and  1962-1964.  During  1964  he  joined  the  National 
Center  for  Health  Statistics  of  the  United  States  Public 
Health  Service  as  Acting  Chief,  Special  Reports  Section, 
Mortality  Statistics  Branch.  He  participated  in  the 


131 


132 


planning  for  the  introduction  of  the  Eighth  Revision  of 
the  International  Classification  of  Diseases  and  conducted 
research  on  multiple  causes  of  death  and  rural-urban 
mortality  differentials.  He  is  presently  a member  of  the 
Faculty  of  the  University  of  Florida. 

He  is  a member  of  the  American  Sociological  Associ- 
ation, the  Southern  Sociological  Society,  the  Rural 
Sociological  Society,  the  Population  Association  of  America, 
the  American  Association  for  the  Advancement  of  Science, 
the  American  Association  of  University  Professors,  and  is 
a Fellow  of  the  Society  for  Applied  Anthropology. 


This  dissertation  was  prepared  under  the  direction 


of  the  chairman  of  the  candidate's  supervisory  committee  and 
has  been  approved  by  all  members  of  that  committee.  It  was 
submitted  to  the  Dean  of  the  College  of  Arts  and  Sciences 
and  to  the  Graduate  Council,  and  was  approved  as  partial 
fulfillment  of  the  requirements  for  the  degree  of  Doctor  of 
Philosophy. 

August,  1967 

// 

.2 

Dean,  College  of  Arts  and  Sciences 


Dean,  Graduate  School 


Supervisory  Committee: 


